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(57) t&&] 

enters. #t#£<2^g1»£>s;s?t,;j: 
ii&mft<D&-&&m ten? znit^<Dmt&mi£$ z> 




nt. 

i. 

cx.m 2 tutaffi *» & c i r -s , a#^i i law 

ar i ttft9n»€f*&* i mem*. 

s«fa?s &nfc«4*M>t&«»iR* fflar* ffl <t , 

6flj * i> C t «44tt £ T -5 tt£«HR£i»K. 50 



4SBI2 0 0 1 - 1 4 9 0 9 1 
2 

CMS^ftflDttft fc&'JIEf £ 7 P -If -Y h -rf - '> £ £ K. 

•5-C. 

worn i tMt»**»*«B4 . 

C 0 0 0 1 ] 

Ave- 4> , K£tt^fo3^tt4M^« n etw«u<i »t: 
[ o o o 2 ] 

ft©ftf**a*K u a p - -M^tnmtvHi'c 

MtcnX pJfiii « Sfa^CS 'CM 2P- - J»fl*«T *«>«r 

r * /cJ&cc , il^ 1 8 - £ 4 ivnnt^XBMR 4*1/ 

8»l«JeLh, 1 JlttiriaBKra* 

[ 0 0 0 3 ] igftKj: QJfftfufcttottRK: J: ^"Cl*. 

■vMAU>9^«) . "c< d /^©Ktt*<**W*C<Wtr * C £ 

ii!>. c<t>**tc4«t'r feJtswstifc-r *e**-ciW!>* 
♦1. H£Kt>na^&. 



3 

[ o o 0 4] * tc, &mw- s - 8 2 9 o i #&*kc «. 

£3Cf £&&$lft -IS* § 4VC C >S» 

C<DHmt , a*©SSA*.gto £M-C& o T fejBBK tttt 
&*«>S Ci*S'C2 So C SiCft* 

>s&«>. SMfcosraiefw zmmit&mzftfj: 

[ 0 0 0 5 ] 

[ u £ ^ £ f * PIS ] — * . £ ^ to io 

^SJftgEKl*. KW*©tt-fflE>«t* 1 1 -^Iliil-rS^: 
«>. «^to»ft:a«JffrC**. StVC, tt-TfllEttB 
SrSiont*. 5ttH&tttsto< £ M£g44K9ttdg&*St 

[0006] UM/, te^SlftgEgi*. »*fe#J&RG< 
[ 0 0 0 7 ] * C T\ y&m± W±fyL&mm?Z>tcti> 

ic. ^^.at, (&£iaa>£m^ns^fc£#'jft 

e-T £i!M3mt>eiB&ft*KM C i CCg&ft U to < 

[ 0 0 0 8 ] ftyKf^Mfc^jSjitc^ait- &nr&£i> 
p Hoc'^fb. ffi9E8fts<fe«<,>i*»£ftE$#* 

fcffif&sftxvto^o 

[ 0 0 0 9 ] U±o>£ ^tt*»*«*0«:*> 

[ 0 0 1 0 ] 

[wafcflsfc-rafci&c^fii] -swan ftw*. ±ia© 



#@32 0 0 1- 1 4 9 09 1 
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ftlfl£, 

ff)ga^^^©^ 2 HI 2 »6IS £ . 

C ; ftSiasn ?££#!?££ 2^fHS£<DM#^Jb, W 

D : HGIi&n%:|l£«K>ttdt»1|i«lttA , r«tilAX8 
i. 

[oo i i ] «^©^jiaB^6*g«Wfl>ii'J3ett»* 
S c <t «<: J: 0 , 1#f*i<:^^ *ve »*3>aeW «: 

ft L. . I5ia» 1 EiO'lfr 2 i4^»Tp«:tl « C £ «H#i£ <t f 
[ 0 0 12] 8«SU3fc3a*i*. «««MKd*n**4<t:<?> 

fiE^r, a*BSiiB(i:4t-r*«!*©*fk*twjEr*c: 

I » * to £ <7>^ffM**Il-S> C £ So *■» 3 *m 
It. ffiB2S 1 &9IK.til*X . WetLw—V-i 

«c»-ciftffl snsftiajfeff #<z>ifejfe^S£^£ ^^'Jft 

f S c £ m J: 0 . Mia^tl 5 nfe 

ft u . »Tft©»si©t »r*iKiwa»^4»j^Jsr * 
ft-r-sc£&#isi£f ^M^triM^^M-rs. 

[ 0 0 13] SA4USA*«< «3#Stt4:«< to^M 

< m^m^mmvxi^m^tmmm, m&mmm 

il£j6ftr*S. "*^4^it, ffil&»lft9Jt<:fcl> 

tr. HtiiavD-if-Y r^-a?^r^t,^c^asn-5§m^ 
if z$<o&itmmkim.t ^itift-^sc £tc j; o mka« 

[ o 014] H«saM3#feB^£iuit^>f / ffli : ^.m^ : g-rs. 
««tii5iMit*. wa» i jwucfe^-c, smew**!* 

[ o o 1 5 ] *hm6 mwz> mug 1 aukcm^t:. 



5 

ar 1 twe*J5s*. Bala? n-* 

J: 0 <* ft* IHBL&C!»£¥mrfttt#> €> , gfCttNttll 

jwe^KJt, eyia^ d ^ r >» - j: ij gun* 
» 2 S4£#fp£ ©lt»*>*> . T?«* 3 ft 

fe»*«M>*a«»Tii*»*. Ma***!*, juriap^ftfc 

[ 0 0 ! 6 ] ttSBST 1 MH^nHMXf fflW«*T« 0 

«4i©»tt*i©ttdt*iW6r*7 a— «m h jt - a? i <t 
fe« flH * & ft. mm&<offli£.MZ ffitir? zmft-y- a 

r* ■» r , Tie a - D sm «sHff r * tc&xvmte -fvtf 20 
9 ^ZmtiUtc. a > t* * - *8t*K 0 Biriftta^«s**: 

A ; 8513.7 G-tM h^-5?Kj: otitis ft-S>8m^«> 
B ; fiyia-7 D— !M h ^ccj: ODfcHiSftifca*© 

miHb^6 . wBMmicmw&6WM<Dm 2 
c ; mmm 1 tt89f»Tir4 jp sttftwsi©a»«:S"^t» 

[ 0 0 17] Syla^ 1 #OT&raiM>fffiWft***T*. 
[ 0 0 18] 

P - -Y I- it, a> S$ft& - AffcTS A,T'f£ 

rc tic j: tm\tt>&mi£j;z>m>&&i&*jef&2 
it. to) KM4»©te** 1 frr^wiisiucai/. c > * 

*H8t* I, TIM 1 * 6|£Hi 6 ft*ftSL*4>St***ttir & 40 

[ 0 019] mmwitit. * 

©■c*fti**cD«aK:aufctttti*fi»wtcffi<r»*c4 

•c. m«<Pi&& 3 0-3 7*0 onBK&it 
£ Aft, »4ew>«w *<a«r * iarn&i > 5 . 

[ 0 0 2 0 ] ®m$&EfflO>i&n&&*:®fitL£\t< 50 



1M2 0 0 1- 14909 1 
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c £ -c* tt^4MdiiM u at ^ j: 5 «t«ar*B«sw 
*fS » 1/ fcflWe * c <L 4>^t? . 
<M 1 JB*t»fl>«T. BiBtc*r*Ste«SRPI«:IS-^ 
l»-CC©|MI!«:lfiiW*. CftlCJ: ^-CC<!)^Mt 

[002 1] ( ^S] Bt 1 «C«C7 a-t^^i 

>X6, ^^^n^ 5> *5 < .'U ^ — 7 . 

K8. 7* |--7*9*Wl/'Cl»&, 

[0 02 2] ^-X7 0- feJH it. -y->-7".'l/^^.'jU2 
*>^> &ft&S$4 s >- Ajgfc-gj^. - Xffttc-S S ftfe 

-~rWi*f!><i>\'-VlbZ tBSJHSft*. e-i*^ h ? 

- U > X 6 it. tt*4 JflfctiW & PiT? 8*a* fe «fc Ci'PJ* 

? ? 5 v Jl $ - 1 tcj; 0 5« 3ftfc»#t*a#;*fcai"$' 

feffi$ft"cH«*txsL7t«, T^^^rutrffWsa 

V4 K 8 5.^-7 ^7*9 -CJWtiliSftfefWtea* 
SE^irAfiUKfil: . r > 7?: j> 1/ fit #^liS^S 1 0 k * 

ft-eftAASft*. 

[ 0 0 2 3] 2K9H(Cff«ffi#W8ftB 1 0 I*. 7 * h 
y-Y ^- K8*'6f*J^$ft-S^ffiff#«:S(f U. gy-^si 
SL7t<C-j*^B$r^ (FscwiFofward scat 
ter pulse width) <e*re*f*SL«emt 

(Fsc ; Forva fd sea t ter s n t e n 

$ i ty) c?Kfk«mr« 0 ti*WHa»iBi o 

#rf *. Hal 2 K . if ^S^fp^g i o tc fijj $ ft^ 
«&B*5i'*'. 7J3m^«Wt. T«c*> 

[ 0 0 2 4 ] m 3 it, if 1 »<J>mtemi&*:m 

t7'a? ^b*c««. e#«is^si ot*. 0R*£pc 

(Personal Computer) < W o 

rkStat ion) ttt«KMMi*«:tt»&ft. «a 

it. fej^^iiif'FfiS^i o i . fiini 02, &mmi o 

3^CJ«aj^*lJ^lSPl 0 4 ^fix-Cl^o 
[ 0 0 2 5 ] ttft&HifpSl* 1 0 1 it. 7 0-t0 >' 

- > *4* th 0«:«flt#<r5lfl 1/ , MM * WtftBL**** 

OTKH^l'TfWW*. tt!«»Uifffl38» 1 0 1 

it. fM3ti/fefifi«»Tii«rJR'rta«»wia«:. as^jB«]gp^c 



7 

I 0 4 &/r OX 74*7\s<(U £4>tB2riP(C ffi 7J "JtfeT 
«iW ^@6^i37^itt, tt&&HifttiEg|tl 0 

[ 0 0 2 6] tttttP 1 0 2 tt, fliJ*3 ftfct&&7>*H 

ISltSUl 0 24*. tUt^WBtcat-Si^ffialSft-SEH 

-? - * t9*Mt»ffia©jBtttt»*e» t*. eh '> 

it. isa^-afitt, tt0C^ma±cE>iiSB(cdsn& 
o>tt($&ffitc4*i >t , ra— Eiart tarn ztKm^- J > o> 

mtfi&&&>Z. cnict:0, m* t P<0M£®)Zt&£.®> 
t 0 XWtm.? h C i K J: * ifJ^PM^ * C 4**T 

[ 0 0 2 7] *(S64»«: J:*iW*»IS»c^''C, 

It. *S«?ft*©a^«i4Ri;< &1*©**3<[>1 fimfc' 
T©**EHi fc^UW & 0 Ig&immx fc **<Z>tt^ *q* 

sea. t t t » iSsJttttto^MKt? * a ^ * c 

[ o 028] s fc, 34esii i o 3 it. &mm-r- 

^<,»fSB« i o o % t istcmaic. sfzmr- $o>k 
?«c&*mt«f6n6. <?6k, mssn o 3t*. eh 

It. *S»P3SW|jW>tt*»*»cot*'Ct, IU1iK|Sisir 
~~ $ tfRtohfcft o fcfe* seekcs* u t *> J: <, ». 

[ 0 0 2 9] fflftttHOtt 1 0 4 It, 1 0 3 K J: 0 

vxt^ott^sptctHAT*. aarr*H2 1-28 

It. ttrttttttt 1 0 4 kj: oaiA*ft*«Wtt*©** 
■•c*&. i2i«jt. WBte-^r, «*bw> 

[ 0 0 30] [ trnwrnn ) %tc, ft wus 1 0 

tr5W*r«Mi«)«n«:lttW"r*. El 4 it, <rat!tE£B 

1 0 wf 5 ^«saat<^?jfen®— ««:m-rv p - 9 + - h 

T* *. 7P-^M->* 6Mtiiff ^ 
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^fiifltcit. »ffi» 1 0 34*, n = 1 . x = 1 y = 1 
iT£o CCC. nltja i JJE(siia«:*'r^T:'*)-S. xfe 

[003 1] ? 7 S2 -Clt, &Sg^HJff.^& 1 0 1 
9 3 T'it. ?i^^Tiif'Pg£^ 1 0 1 *\ «ttUfc*tai 

m >x misim&vg&t&fmictt? &&&&& 

«Mt»Tpff«»l 0 lit. i--SKs>i6«>«K<(ClSt> 

■c^^ititbwic, . faac^wifitaw 1 0 2*6i*tti 

(.,. ?j A"7\sjtj:£tcBi-tmfeX-$>?>o 
[0032] * * ? 7S4 *C!t, WBIP 1 0 3 lit . fjfrft 
©BHfctCttlg^TRBItJa^T*. W*W, 2 5 6X2 
5 6©Eia (1SxS256, 1 £ y 52 5 6 > tewa 
IT*. Ar ^S5 T'it. «S« 1 0 3 it, 

T «i*l0 3li, tt!**H5H±«S>SKB 

[0033] X ? » 7S6 T'it, 1 0 3 it. Mm 

« i o 3 it, flneetkn # 2 -c**3»»B^*wr*. 

•Yes" tWHW*4. 2HH«E>»***TSfca&K:* 

©■JBWTl/'Cl'iflW. PJ#<?>tt8lE»Hi<i!>a*»6* 
[0034] ^f- i- 7 S8 Tit, 3A}Pg|l 1 0 3 it . ffife 
T *f fcf tUCftiET ^> C 4 tt& 1/ 1 . 

im<om^citm-Mit4 mmw&x+frx& * r ? 

■7" S 9 ~ X -r ■? -f$> 1 4 Tit , H5i2* ?• ? 7S4 T'8B<J 

[ 0 0 3 5] S T, A r ? 9 Tit. SBMM 1 0 3 
it. af*»©BHC?**»*>*a»iSfc©|SH«rS!0E'r*. 
a*. IKJei <x = 1 , y = 1 ) ^fE>^^3AM^4^ 
Af?7S 1 OTit. *U&*l0 3it, «4ffi*t*© 
40 IKtatc-^t^T. Jg^^^E iS r - ^- ^ ■ 6 jgSfj © EES 

S 1 1 Tit, ASSSBl 0 3 it, TZMf : - J ?0>&.ikfti!tm 
*a*»V*****»«rMK-r*. "Yes" 4^lift^ 
^4. Af -^^S 1 2«»tfr ^>o "No" 4*flW?* 
i . t^-T 4a??7S1 3 tcmy-T h a W^T- '? <J> 

tt. sis, spwtc^«>6ri-2>„ 

[0036] X? >• 7S12 Tit, ®fg^5 1 0 3 it, & 
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fornix, stfttti 0 2K«wfrr*. xr ;7S i 3r 
- * <d&\ tmffimm,'±v<h z>ox . { wo>t$im > 

= <BB^*->«gtffc0) <tr*. HUtax-r^S 1 2 
4R&, «SKl0 3ld:. E04©©i$iHS&4£**l£tt 
tt'C . £ffgB 1 0 2 (CfettT*. 
[0037] X??7-S14 f'tt, ^S^3 1 0 3 i*. £ 

"Ye 4*9B&T*4, Af^S 1 5*CWtT 10 

EHK^ 1 T*l©ltlID»*«**'*. Xr ^'S 1 5- 
9 7S2 0 T'it, ^B«mcr>^«g^7SSC>'i9fB<./fe 

[0038] S T, ■> 1 5 "Ci*, M^tSli 1 0 3 

Wei*, mmm. mm*. *«nofc*©«itc*JST*«> 

a??7'S 1 6t?ti, 4£Ettl o 34*. EiH 

o o % 4 1/ fcig &<d, &mmv>m<oi%jsmo>&£ 
a. 

[ 0 0 3 9 ] * ? v 7$ I 7 X'it, 1 0 3 **, E 

9ULiC< KteZfrZx&Z. miSf-S02 1-044 

i*. Eia-r— 2 * tc imoWB&vti i o w.to 

[ 0 0 4 0] ^?;7S18 "Cti, aSfl^S 1 0 3 i*, E 

F^&EisKc^-cs&'^r-So ?k&?zm2 i -04 4 

It. 0-2%. 2-4%. 4-6%. 6-8%. 8-1 

[004 1 ] Af;7Sl9 r-i*. iti75$IJiJiiiai5 1 0 4 

•^•S. cnccfcD, H2 1 ^2 8ttffl^*JB«lS»** 
8 /3S|HCg^<s tl^>o Af?7 S2 0 Cti, ^fisu i o 
34*. ^wBJ. :W*i£#f£ - igSfiJO^C tC-P 

s" «4S*»7?**. "'No' i^lffT 

50 
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[ 0 0 4 2] ( ] O - * ^ h - * RCHt 

{ 1 > (*^^<C'tS(©^iJ^ 

{ i - 1 > moit 

WSBBKtt 4©J*^^©5£B&<Wc»tC, Ssffcfcl£4 
[ 0 0 4 3] fi^aXflttttSft*. L/'C . -^SfflgSffl^ 

Db^ftoM L, tc i> £>& WEEK ftlffitt L/C f=>€^ b ^ £ 

#1 0 0 ii ! *»K»flf«:ffiJ!lBl/, ««SCW2 

th «fc ^ p — ^-Y h ^ - * Tf*£4S**i(lse Ufc 0 
4> 5 1 i&)»IMm*lBm!W& An'C 3 7 'CC4 
wt/cf3St, 7 o — »7~-f h > - 4f T7Htt£ft£4Mfc€m 

[ o 0 4 4] h > - * tc J: «{ft^«rtfECcm 

KHCDtttt, 0. 8iJ lilfc. 7B-' It- ^ r>-^cc 

j: d fi5*tai**tftffl <-'. *«B**fli<waa*ai 1 o tc 

Tfr4U Ml5i^^4^2^^ : ffi4<7>M^*^t:^ 

[ 0 0 4 5 ] m 6 RVBI 7 i*, 1ft#«> JP 1 ROTH 2 

w. ««Dl*fta*3«SF s ct?**. H6SO'@7CC^ 
•??i«t^Tii<^«*W(7> 1 0 0 c h it, Bi+StCL/'CifAj 1 u 
mt£tm?2>. B6JlDTa7©tM^aiJ^fe, 2&6 7 
6 ffl 4>ot>tfc C -> tc 0 i§5g b td&* 

mz. («tti»;»w«:»»w 

4^ot ? (Ditto 

[0046] < l - 2 > f.5e*<r>S | J^s4<?>tSmb|z 
<7>tb^fT-7?c. I51S { 1 - 1 > X'i&*<tc.<D tWti&ZVS, 

[ o 047] mmmtT^m^^mic^^mmR 
x. m$»wi&&xmnmt'>ztiz>'5 , )-t7>i' b e (o 

rion Di aernos t i caH> ^r^t^c, C<7> 
fei&k*C L E D Jgiife 4 v 3 > * - 4 x > ? P a s 

^7 * Jgii 4 ^6 ft m, $ n-c (, »^> 0 m.m ^tt<: f.oet, ^ 



u 

[0048] ffi&<? U *7>\, h E?*£$&£ & 4 0 ts<*CC 
"^c^C^T^fe. sf]^i*?:!a8t<:*-r. mSU. *0*)*7 

0 y *.'t> h EarCJi, ijffllS^ 1 0 5 /m I «_k*Pitt 
<$B18S> i^J*El/, $ffl8gcl 0* /m ! «PMt«JCl< 

«»**weisa&r &o -ecr, ■> y *ju k Eit i o 

ftitf*teot>rfe 1 0 4 m/m ! JgLh£t»*BWDMtt 10 

*?ft ffiMRffftS* Jnfcifx^, 
[ 0 0 4 9] fcte, OVt/Jlt ES-CHtftt?**-*, 
^•ci*i*««>HHi«**± ft -5 fcfcf* <ig 8 •r'^EfiA ) 
KOi»TT, Ste**?rft->fco "T££. f 11*7*1* E© 

^-#tfttRi./r*rclflc: •> ^©Tr-**,, c:©c £*» 

[ 0 0 5 0 ] >XlC •> 'J h E&Kfcb^-*Sj*MESi± ft 

^*2&<* w?^enB> cc-^^'c. tftftofe. 
f*®*«a«>tt«»iiaa <i9, 01 1 > ut, £*>tct* 

cc^ijR^?Bi*isiHB«4Mt^wia (Hi 0. mi 

**HP"C* * C t? C ft 6©fc*KM*H W**C $ & 

& £ . is) 9 Stfia 1 0 3 tiz>mti&&8aM<D e n t 
erococcuo erotrenes "Cab ♦) . Eg 1 1 
SWB 1 2 ?5*dn&tt&iilMMl4> Pseudofflo 
nas Xrfoitc* 

[ 0 0 5 1 ] wJb*&, •? y^ju r esitSiC'Sii 
MfMi&eHiMiMtt*, MtttcMtt 0 ft* #E>Wi u r t ■ 

< . £ C * >». 5D^n>'-Ji*. atttoii&atA 
•C. ?ci--*fW h @<^>igSid^ac-?"Cc»r 40 

I*. 

[ 0 0 5 2 ] iiMttttStfiiirateK. ^< &ft ■»«:« 
a*©ft«^H*yitt ore tfos £ te i&u tr« < & &. 



1M2 0 0 1 - 1 4909 ! 

^I£ , c&&££I7e&^&c£*»t:'*<S. S6tc. -ecu 

[ o o 5 3 ] u±oteU&m£ o , *jiiise^-cfe^> 
■? y Kb ^ E^<bM$fftflinm^«*u. (./3i»4>f^j: 
*j *«(c»i >itfiM iwtJS**ifi«ai** c 

[ 0 0 5 4] 3 j£ifi1?tt&tr&S£ftligfe!*®&B 
^>M£ L'tTV K*5 « . 2 5* K 0 

ani*«tt4i/ , c*4iehiwa < i- 1 > £isi»n(<:^# 

U. ? a -V A h -x' - H tc «fc •) ftSL* o-c 

HKoa*^: * < ft »j , fttsL^atuk * < ft 
[ o o s 5 ] fi$aMuc*>«Hi£t*ft 6fti»aa*c** 

9ffB«B 15.01 6<<^-r 0 ftSL7t{f^<^^^lfe 

£ft <— ^HyT<30£ C-SKJSn-SC £**l/"C 
[ 0 0 5 6 ] W±©#fl*iC AD, 7D-f-f l-jt — 9V 

mkm. ^K^imso'ifiSit. *«a»a^pft*Ane> 
i j3M3»»t? (t ft ^ ». ftSLTtff mmstz L&ffim £«>2 

/ < 9 Jt - > ^'J*^ * C £ J: -> C, V K"? aqfi, 
j£8fi$&. AMI* ®SO'(?S-S:E8lH- * C £ *4«I6fe£ ft 
^. IB4 5MC. me4a©H(Cj:*tt!jC^1p©jt<,»*«t 
3$lflK:Tf L/ ib ©t?* -6. 

[ 0 0 5 7 ] AffcBCCli. fflAl*ftSLiBSItt*i9 0 c h 
hW±T«a*®ft3lfcll#|HI*i8 0 c hWTCMHWWca* 



<8) 
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[0058] 3 *>(c, ftacDtmtc j: or&ft^waHs: 
$ c & c: £ « o , mil, tcm&m \t^m 

{f Si { 1 > Escherichia 
(2) Pseudomonas 
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*2*2 5 0 c h £J3*.fc£ C *tCtt^#sJHft&fc«>. CO 
5 fi flu £ * ft t >fc», tKSL£3ftlfc «>55 < 
[ 0 0 5 9] < 2 ) it£tt®»9l 
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(54) METHOD FOR ASSAYING MICROORGANISM AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the 
influence of impurities on the assay of 
microorganisms and shorten the time occupied on the 
assay. 

SOLUTION: This assay of microorganisms is carried 
out before and after each cultivation to take the 
difference between before and after. By this process, 
the assay is prevented from error due to the influence 
of impurities contained in a sample. The 
microorganisms can be assayed even though the 
cultivation time is short, because the assay of the 
microorganisms is carried out by flow cytometry. 
Moreover, the assay is accurate, because the 
impurities are not measured. Further, the growth form 
of the microorganisms is clarified by assaying the 
change in the luminescent strength of forward 
scattering light on the luminescent time detected by 
flow cytometry. Accordingly, the microorganisms 
can be divided roughly into five categories of 

bacillus, staphylococcus, streptobacillus, streptococcus and yeast-like mycete from the 
difference of particle size distribution between before and after each cultivation. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of cultivating the microorganism 
in which bacteria and other culture are possible, and measuring number of microorganism. 
Especially, also in the sample in which impurity other than a microorganism is contained, it is 
related with the microorganism measuring method which measures number of microorganism 
to high sensitivity by short-time culture. 
[0002] 

[Description of the Prior Art] Conventionally, general methods of cultivating a microorganism 
and measuring the number of microorganisms include an agar plate smear method. In this 
method, the smear of a constant rate of samples is carried out on the agar plate culture 
medium containing a moderate nutrient, and after cultivating until a colony becomes a size 
observable under a naked eye or a microscope, the produced colony count is measured. 
However, if this method is used, it must wait for a bacillus colony to grow to the grade which 
becomes observable under a naked eye or a microscope. Therefore, in order to guess the kind 
of bacillus to some extent, the incubation period of about 18 to 24 hours is usually required. 
Depending on a strain, incubation period also has a thing over long periods of time, such as 
24 hours or more, 48 hours or more, or January. 

[0003 ]The drug susceptibility testing for mycobacterium which investigates the validity of 
the identification inspection of the strain for specifying a microorganism depending on the 
kind of bacillus increased by culture or drugs may be needed. However, it is difficult to take 
time in said method, before these necessity becomes clear, and to inspect many samples 
efficiently. There is a method of using a liquid medium instead of the above-mentioned agar 
plate culture medium, and cultivating a sample. This method cultivates by mixing a constant 
rate of samples with the liquid medium containing a moderate nutrient, and measures 
turbidity with a naked eye, an absorbance altimeter, a spectrophotometer, etc. However, since 
sensitivity says a photometer but there is, it must wait for growth of a bacillus till the grade 
from which a nephelometry changes also in this method. [ no ] Therefore, like an agar plate 
smear method, the incubation period for how many days is required for measurement of 
number of microorganism, and there is the above-mentioned problem in it. 
[0004]The sample under culture is irradiated and the method of measuring number of 
microorganism from the change to the time of the scattered light and the transmitted light is 
indicated by JP,5-82901,A. Even if this method is a bacillus in which growth gestalten differ, 
it can search for number of microorganism correctly. However, in order to use the change of 
scattered-light data and the change of transmitted light data in the growth course of a bacillus 
for this method, the time which culture of a sample takes is not shortened. 
[0005] 

[Problem(s) to be Solved by the Invention]Particle measuring devices, such as flow 



cytometer, are known as a device which, on the other hand, measures the particles of a 
minute size like a microorganism to high sensitivity. Since a particle measuring device 
measures the number of the particles in a sample one by one, high sensitivity measurement is 
possible for it. Therefore, if a particle measuring device is used, even if it does not carry out 
long term culture, the bacterial count in a sample is measurable. 

[0006]However, a particle measuring device will detect impurity, such as the particles of size 
about the same as a microorganism, for example, dust, and a sludge, as a microorganism. For 
this reason, the error by impurity will be included in the detection result of a particle 
measuring device. For example, when measuring bacteria by making urine into a sample, red 
corpuscles, leucocytes, epithelial cells, a pillar, a crystal, etc. which are the physical 
components in the urine, and its collapse thing will be detected as bacteria. 
[0007]Then, in order to identify impurity and a microorganism, a microorganism is dyed and 
the method of measuring the fluorescence shown from a microorganism is proposed. 
However, a dyeing degree changes with kinds of microorganism. Fluorescent dye and the 
processing condition which dye only the target microorganism must be set up for every 
sample. For this reason, measurement takes time and effort and it is unsuitable for analyzing 
a lot of samples. 

[0008]Otherwise, change of the impedance of the culture medium accompanying growth of a 
microorganism, change of PH of culture medium, the amount of consumption oxygen, or the 
amount of generating carbon dioxide is measured by making a microbial count into the 
method of detecting promptly, and the method of asking for a microbial count from 
correlation of these and a microbial count is studied these days. However, said measured 
value may change with causes other than the cultivated microorganism. Since the method of 
satisfying from the detection limit of a microorganism and a point of detecting accuracy 
cannot say, it is the method of using only by the specific condition lower. That is, the method 
of judging is not yet provided with the microorganism in a sample for a short time and and 
correctly as mentioned above. 

[0009]This invention is a thing in consideration of the above situations, and an object of this 
invention is to provide the method of measuring measurement of a microorganism with 
simply sufficient accuracy by short- time culture. 
[0010] 

[Means for Solving the Problem]In order that the 1st invention of this application may solve 
the above-mentioned technical problem, it is a measuring method of a microorganism in a 
culture sample which added a sample of a measuring object to culture medium, The 1st 
measuring process that measures said culture sample after carrying out A; predetermined time 
culture processing using said flow cytometer, and acquires the 1st particle size distribution of 
said culture sample from optical information of the scattered light detected, B; The 2nd 
measuring process that measures a culture sample before said culture processing using said 
flow cytometer, and acquires the 2nd particle size distribution of said culture sample from 
optical information of the scattered light detected, An analysis process which acquires 
particle size distribution of a microorganism cultivated in said culture sample from difference 
of the 1st particle size distribution of C; above, and the 2nd particle size distribution, and D; a 
microorganism measuring method including an output process which outputs particle size 
distribution of said obtained microorganism is provided. 

[001 l]By subtracting a measurement result before culture from a measurement result after 
culture, it can prevent measuring as a microorganism impurity contained in a sample. 
Impurity is a physical component in dust or a sample, for example. In said 1st invention, the 
2nd invention of this application measures emission time and intensity of a scattered-light 
signal which are detected using said flow cytometer, and provides a microorganism 
measuring method acquiring said 1st and 2nd particle size distribution. 



[00 12] Scattered light intensity gives information about a size of grain contained in a culture 
sample. Scattered-light emission time gives information about the length of grain contained 
in a culture sample. Therefore, vegetative form voice of increasing to a chain or increasing to 
tufted [ of a grape ] can be known by measuring change of intensity to emission time. The 3rd 
invention of this application by measuring emission time and intensity of a scattered-light 
signal which are detected using said flow cytometer in said 1 st invention, Particle size 
distribution of said cultivated microorganism is acquired, vegetative form voice of said 
microorganism is presumed based on said particle size distribution, and a microorganism 
measuring method judging to any of a predetermined classification said microorganism 
belongs is provided. 

[001 3] When a bacillus whose length whose path is comparatively large and is not so long is 
increasing, Staphylococcus, Streptococci can be presumed when a bacillus with them is 
increasing. [ streptobacillus, a path still smaller than streptobacillus, and ] [ long when a 
bacillus with them is increasing ] [ a Bacillus, a comparatively small path, and ] [ long when a 
bacillus with short length whose path is comparatively small is increasing ] The 4th invention 
of this application acquires particle size distribution of said cultivated microorganism by 
measuring emission time and intensity of a scattered-light signal which are detected using 
said flow cytometer in said 1st invention, A microorganism measuring method judging to any 
vegetative form voice of said microorganism shall belong between Staphylococcus, 
streptococci, streptobacillus, or a Bacillus based on said particle size distribution is provided. 
[0014]It has the same operation effect as said 3rd invention. The 5th invention of this 
application provides a microorganism measuring method, wherein a measuring object sample 
is urine in said 1st invention. When making urine into a sample, a classification result of said 
microorganism to Gram negative / positive judgment is possible. 

[0015]The 6th invention of this application provides a microorganism measuring method 
characterized by measuring bacteria and/or yeast-like fungi as a microorganism in said 1st 
invention. The 7th invention of this application is used with flow cytometer which measures a 
particle size of a microorganism in a culture sample which added a measuring object sample 
to culture medium, and provides a microorganism measuring device provided with the 1 st 
measuring means, the 2nd measuring means, an analysis means, and an output means. The 1st 
measuring means acquires the 1st particle size distribution of a culture sample after 
performing predetermined time culture processing from optical information of the scattered 
light detected by said flow cytometer. The 2nd measuring means acquires the 2nd particle 
size distribution of a culture sample before said culture processing from optical information 
of the scattered light detected by said flow cytometer. An analysis means acquires particle 
size distribution of a microorganism cultivated in said culture sample from difference of said 
1st particle size distribution and the 2nd particle size distribution. An output means outputs 
particle size distribution of said obtained microorganism. 

[0016]It has the same operation effect as said 1st invention. The 8th invention of this 
application is used with flow cytometer which measures a particle size of a microorganism in 
a culture sample which added a measuring object sample to culture medium, It is the 
recording medium which recorded an analysis program which analyzes a measurement result 
of said particle size and in which computer reading is possible, and a recording medium 
which recorded an analysis program for performing the following A - D stage and in which 
computer reading is possible is provided. 

A; from optical information of the scattered light detected by said flow cytometer. A stage of 
acquiring the 1 st particle size distribution of a culture sample after performing predetermined 
time culture processing, B; from optical information of the scattered light detected by said 
flow cytometer. A stage, D which acquire particle size distribution of a microorganism 
cultivated in said culture sample based on difference of a stage, the 1 st particle size 



distribution of C; above, and the 2nd particle size distribution which acquire the 2nd particle 
size distribution of a culture sample before said culture processing; a stage which outputs 
particle size distribution of said obtained microorganism. 
[0017]It has the same operation effect as said 1st invention. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained concretely, giving the 
example of an embodiment. In this invention, by wrapping and passing a sample with sheath 
liquid, flow cytometer makes the thin sample flow by the hydrodynamics effect form, passes 
one particle in b sample at a time to a primary detecting element, and means the device which 
detects the scattered light which irradiates with c light and is emitted from particles, and 
fluorescence. As a light source, a semiconductor laser, argon laser, etc. can be used suitably. 
[0019]The culture medium refers to the liquid medium containing the moderate nutrient for 
cultivating a microorganism. If a microorganism kind is not specified, the culture medium 
which was suitable for the kind in the culture medium for bacterium when the microorganism 
kind was specified can be used selectively. Culture processing is processing for cultivating a 
microorganism, a culture sample is put into the humidistat of a predetermined temperature 
(for example, 30-37 **), and the processing which promotes culture of a microorganism is 
said. 

[0020]It is measuring the microorganism in the culture sample before culture processing is 
performed in the culture sample before culture processing as for measurement. Measuring, 
after saving a culture sample at low temperature which a microorganism does not increase 
also contains. 

Below the <example of a 1st embodiment explains this invention in full detail based on the 
example of an embodiment shown in a drawing. This invention is not limited by this. 
[0021] [Device] Drawing 1 is a lineblock diagram containing the primary detecting element of 
the flow cytometer of this invention, and a signal processor. The primary detecting element of 
flow cytometer has the sheath flow cell 1, the sample nozzle 2, the beam stopper 5, the 
collector lens 6, the dichroic filter 7, the photo-diode 8, and the photograph mull 9. 
[0022]The sheath flow cell 1 forms the sample flow 4 which wrapped the sample which 
flows from the sample nozzle 2 in sheath liquid, and was wrapped in sheath liquid. The 
particles 4 of sample flow can irradiate with the laser beam 3 from the laser source which is 
not illustrated. The beam stopper 5 intercepts the light which penetrates the sample flow 4 
directly. The collector lens 6 condenses the forward scattering light and the front fluorescence 
which the particles 4 emit. The dichroic filter 7 reflects forward scattering light. The photo- 
diode 8 detects the forward scattering light reflected by the dichroic filter 7. The detected 
forward scattering light is inputted into the signal processor 10 via amplifier. The photograph 
mull 9 detects the front fluorescence which passed the dichroic filter 7. The forward 
scattering light and the front fluorescence which were detected by the photo-diode 8 and the 
photograph mull 9 are inputted into the signal processor 10 via amplifier, respectively. 
[0023]The signal processor 10 concerning this invention receives the detecting signal 
outputted from the photo-diode 8, Change of the scattered light intensity (Fsc;Forwardscatter 
intensity) to the emission time (Fscw;Forward scatter pulse width) of forward scattering light 
is measured. The signal processor 10 creates and analyzes size distribution figures based on a 
forward scattering lightwave signal. The key map of a signal inputted into the signal 
processor 10 is shown in drawing 2 . Scattered light intensity is equivalent to the intensity, 
i.e., the pulse height, of an input signal. The emission time of the scattered light is equivalent 
to the pulse width of an input signal. 

[0024] Drawing 3 is a block diagram showing the functional constitution of the signal 
processor 10. The signal processor 10 is formed, for example in information terminals, such 
as PC (Personal Computer) and WS (Workstation), and outputs a processing result to the 



outputting part of an information terminal. The signal processor 10 is provided with the 
particle-size-distribution preparing part 101, the storage parts store 102, the treating part 103, 
and the output control part 104. 

[0025]The particle-size-distribution preparing part 101 receives the lightwave signal which 
flow cytometer detected, and creates the particle size distribution which makes a horizontal 
axis forward scattering photoluminescence time, and makes a vertical axis forward scattering 
photoluminescence intensity based on an input signal. An output is possible for the particle- 
size-distribution preparing part 101 to outputting parts, such as a display, via the output 
control part 104 in the size distribution figures showing the created particle size distribution. 
Drawing 6 mentioned later, drawing 7 , etc. are examples of the size distribution figures 
outputted by the particle-size-distribution preparing part 101. 

[0026]The storage parts store 102 memorizes the created size distribution figures about each 
of after culture and a front. The storage parts store 1 02 memorizes the analysis result of 
division data and size distribution figures which are created based on size distribution figures. 
Division data and an analysis result are mentioned later. The treating part 103 subdivides size 
distribution figures to a predetermined division, and asks for the data number (only 
henceforth division data) in each division. In other words, division data is a particle number 
contained in one division on size distribution figures. The treating part 103 asks for a changed 
part of the division data in the same division in the particle size distribution of the back 
before culture. Thereby, the error of measurement by measuring the impurity in a sample as a 
microorganism can be decreased. 

[0027]The error of measurement by impurity is explained. 1 micrometer or less of impurity 
of size about the same as the microorganism in culture medium also detects the detection by 
the forward scattering light intensity of flow cytometer. Many particles are detected also 
before culture processing (refer to drawing 6 mentioned later). Even if many particles are 
detected after culture processing, it cannot be judged whether it is the impurity which is 
mixing from the beginning whether it is the microorganism which it increased. Then, the 
particle size distribution before culture processing is subtracted from the particle size 
distribution after culture processing, and the particles which increased by culture processing, 
i.e., the cultivated microorganism, are detected. 

[0028]Based on a part for each division data or the change, the treating part 103 analyzes 
particle size distribution by a predetermined method, and outputs an analysis result to a 
display control part. For example, when a division with most changed parts is made into 
100%, the changed rate of each division data is searched for, and using the division below a 
predetermined rate as a display portion is mentioned. The treating part 103 sets the color 
according to the degree of change as each division, in order to display the degree of change of 
division data visually. The treating part 103 may set the color according to the size of 
division data as each division similarly about the particle size distribution of the back before 
culture. 

[0029]The output control part 104 outputs each division to outputting parts, such as a display 
and a printer, using the foreground color set up by the treating part 103. Drawing 2 1 
mentioned later - 28 are the display examples of the analysis result outputted by the output 
control part 104. About scattered light intensity, the horizontal axis of a vertical axis is the 
emission time of the scattered light. For example, drawing 21 shows about a Bacillus the 
analysis result of the particle size distribution of the microorganism which increased by the 
particle size distribution before culture, the particle size distribution after culture, and culture, 
respectively. 

[0030] [Flow of processing] Next, the flow of the analysis processing which the signal 
processor 10 performs is explained. Drawing 4 is a flow chart which shows an example of the 
flow of the analysis processing which the signal processor 10 performs. The following 



processings are started by inputting a detecting signal from flow cytometer. First, in Step SI, 
the treating part 103 performs predetermined initialization processing. Specifically, the 
treating part 103 is set to n= 1, x= 1, and y= 1. Here, n is a variable which shows a 
measurement count, x and y are variables which show the subdivided position of x shaft 
orientations of the division of size distribution figures, and y shaft orientations. 
[0031]In Step S2, the particle-size-distribution preparing part 101 receives a detecting signal 
from flow cytometer. In Step S3, the particle-size-distribution preparing part 101 asks for the 
luminescence intensity to the emission time of forward scattering light based on the received 
detecting signal, and creates particle size distribution. Furthermore, the particle-size- 
distribution preparing part 101 stores said created particle size distribution in the storage parts 
store 102. The particle-size-distribution preparing part 101 reads particle size distribution 
from the storage parts store 102 automatically, corresponding to the directions from a user, 
and an output is possible for it on a display etc. 

[0032]In step S4, the treating part 103 subdivides size distribution figures in the 
predetermined number of divisions. For example, it subdivides to the division (K=x<=256, 
K=y<=256) of 256x256. In Step S5, the treating part 103 asks for the division data for every 
division about all the divisions, and stores it in a storage parts store. That is, the treating part 
103 asks for the particle number contained in each division on size distribution figures based 
on particle size distribution. 

[0033]In Step S6, the treating part 103 ************* *s the measurement count n. In Step 
S7, the treating part 103 judges whether the measurement count n is 2. If it is judged as 
"Yes", in order to perform 2nd measurement, it will shift to Step S8. If it is judged as "No", it 
will shift to step S9 mentioned later. Since measurement of the particle size distribution 
culture before and after culture is completed, it is for searching for the number of 
microorganism which increased from the difference of both particle size distribution. 
[0034]In Step S8, the treating part 103 stands by that the predetermined time T passes. In 
order to change with samples, it is difficult to specify generally, but in the case of urine, this 
time is usually enough in about 4 hours, for example. In step S9 - Step SI 4, processing 
subdivided by said step S4 which asks for a changed part of division data and determines the 
number of increases of a bacillus for every division is performed. 

[0035]First, in step S9, the treating part 103 sets up the division of a processing object out of 
the division of a predetermined number. Usually, order is used with a processing object from 
a division (x= 1, y= 1). In Step S10, about the division of a processing object, the treating 
part 1 03 subtracts the division data before culture from the division data after culture, and 
asks for a changed part of division data. In Step SI 1, the treating part 103 judges whether a 
changed part of division data is less than a predetermined value. If it is judged as "Yes", it 
will shift to Step SI 2. If it is judged as "No", it will shift to Step S13 mentioned later. When a 
changed part of division data is too much small, it is for considering that there is no number 
of increases of a bacillus in consideration of an error of measurement etc. A predetermined 
value is usually defined experientially. 

[0036]In Step SI 2, the treating part 103 sets the number of increases of a bacillus as zero 
about the division data of a processing object. The treating part 103 matches a division and 
the number of increases of a bacillus, and stores them in the storage parts store 102. In Step 
SI 3, about the division of a processing object, since a changed part of division data is beyond 
a predetermined value, the treating part 103 is taken as = (the number of increases of a 
bacillus) (a changed part of division data). Like said step SI 2, the treating part 103 matches a 
division and the number of increases of a bacillus, and stores them in the storage parts store 
102. 

[0037]In Step S14, the treating part 103 judges whether it asked for the number of increases 
of the bacillus about all the divisions. If it is judged as "Yes", it will shift to Step SI 5. If it is 



judged as "No", it will return to step S9 and the number of increases of a bacillus will be 
determined about the following division. In Step S15 - Step S20, processing which displays 
the particle size distribution before and behind culture and the analysis result of a bacillus 
which increased in order is performed. Only the bacillus which did not need to display these [ 
all ], for example, increased may be displayed. It is also possible to display each analysis 
result according to the directions from a user. 

[0038]First, in Step SI 5, the treating part 103 determines whether to make which particle size 
distribution of before culture, after culture, or the bacillus that increased into analysis and a 
displaying object. In this example of an embodiment, it shall display before culture and after 
culture in order of the bacillus which increased. In Step SI 6, the treating part 103 searches for 
the rate of each division data when division data makes the division data of the division 
which is the maximum 100%. When it is the bacillus which the analytical object increased, 
the rate of the number of increases of the bacillus of each division when the number of 
increases of a bacillus makes 100% number of microorganism of the division which is the 
maximum is searched for. 

[0039]In Step SI 7, the treating part 103 determines the division below a rate predetermined 
in the number of increases of division data or a bacillus as a display portion. This is because 
it will become difficult to distinguish the characteristic of the bacillus which particle size 
distribution became hard to see, and was increased if all the divisions are made into a 
displaying object. Drawing 21 mentioned later - drawing 44 show the analysis result when 
the rate of the number of increases of division data or a bacillus uses 10% or less of portion 
as a display portion. 

[0040]In Step SI 8, the treating part 103 divides the rate of the number of increases of 
division data or a bacillus into the level defined beforehand, and sets up a different 
predetermined foreground color for every level about each division in a display portion. 
Drawing 21 mentioned later - drawing 44 are the examples of the analysis result displayed 
using a color different every five levels, 0 to 2%, 2 to 4%, 4 to 6%, 6 to 8%, and 8 to 10%. 
[0041]In Step SI 9, the output control part 104 outputs a display portion to an outputting part 
using the set-up foreground color. Thereby, the analysis result illustrated to drawing 21 - 28 
is displayed on an outputting part. In Step S20, the treating part 103 judges whether the 
analysis result was displayed about all after [ before culture ] culture or before after-culture- 
culture. Processing will be ended if it is judged as "Yes." If it is judged as "No", it will return 
to said step SI 5 again, and the analysis result which is not displayed will be displayed. 
[0042] [Example] — the measurement of the microorganism in a sample performed using the 
account flow cytometer of before and a signal processor is explained. 

(1) Urine was used as measurement (1-1) culture and the measurement sample of the number 
of microorganisms. The inspection of the bacteria in urine is widely conducted as a clinical 
laboratory test for diagnosis of urinary tract infection, such as cystitis and a **** nephritis. 
[0043] As bacterial broth in urine, the heart yne FIJON bouillon (product made from NISSUI) 
which is a liquid medium for bacterium was used, following handling explanation as 
directions for use — warming — it was used after carrying out high-pressure steam 
sterilization of what was dissolved. First, two test tubes into which 2 ml of culture medium 
was put were prepared. lOOmicro of urine specimens 1 were added and stirred in each test 
tube, and two culture samples were prepared. Without carrying out culture processing of one 
of a culture sample, the microbial count was measured with flow cytometer so that it might 
mention later. After putting one more culture sample into the homoiothermal machine and 
cultivating at 37 ** for 4 hours, the microbial count was similarly measured with flow 
cytometer. 

[0044]Measurement of the microbial count by a blow cytometer was performed as follows. 
Quantity of the sample analyzed with flow cytometer was set to 0.8microl. Flow cytometer 



detected forward scattering light, detection light was inputted into the signal processor 10 5 
and the forward scattering light intensity to forward scattering photoluminescence time was 
measured. The measurement result of the 1 st particle size distribution and the culture sample 
before culture processing was made into the 2nd particle size distribution for the 
measurement result of the culture sample by which culture processing was carried out, and 
the final particle size distribution of the culture sample was searched for in quest of the 
difference of the 1 st particle size distribution and the 2nd particle size distribution. 
[0045] Drawing 6 and drawing 7 show the measurement result of the 1st and 2nd particle size 
distribution of a sample. A horizontal axis is the scattered-light emission time Fscw, and a 
vertical axis is the scattered light intensity Fsc. lOOch of the vertical axis of the particle size 
distribution shown in drawing 6 and drawing 7 is made into particle diameter, and is 
equivalent to about 1 micrometer. The particle size distribution of drawing 6 and drawing 7 
showed that no less than 25676 particles increased. It asked for the increased particle number 
from the difference of the data number (the number of plots in each particle size distribution) 
before and after culture. 

[0046](l-2) Comparison with the microbial biomass calculated from the accuracy comparison 
with the conventional measuring method, next the particle size distribution before and behind 
culture and the microbial biomass cultivated and measured using the conventional agar plate 
culture medium was performed. The sample was prepared and cultivated the same with 
having stated above (1-1), and particle size distribution was measured. It asked for the 
microbial count based on measurement (henceforth this method). 
[0047]The culture and measurement by the agar plate culture medium made into a 
comparison object were performed as follows. First, the melon cult E (product made from 
Orion Diagnostica) usually used by the microorganism test in urine was used as an agar plate 
culture medium. This culture medium comprises a CLED culture medium, MacConkey's 
medium, and an enterococcus culture medium. According to the operation manual, the smear 
of the urine was carried out to the culture-medium surface, and culture was performed at 37 
degrees for 24 hours. The judgment searched for the number of microorganism in urine for 
the density of the colony count visually as compared with the predetermined contrast table. 
[0048]40 samples were followed in said melon cult E method and this method. A 
measurement result is shown in drawing 8 . Drawing 8 shows the measurement result of the 
number of microorganism by the melon cult E method and this method. In the melon cult E 
method, more than bacterial count 10 5 /ml is judged to be a positivity (bacteriuria), and 
bacterial count 10 4 /ml is considered as the judgment suspension with positive doubt. Then, it 
compared with the measurement result of this method about 16 samples which became more 
than 1 0 4 individual / ml by the melon cult E method. The measurement result by this method 
showed the equivalent measurement result of more than 10 4 individual / ml also about which 
16 samples. The difference of the measured value was within the limits of a single figure. 
From this, it can be said that the good correlation of the melon cult E method and this method 
was shown. 

[0049]Next, while it was netative by the melon cult E method, by this method, it rechecked 
about the sample (drawing 8 N akaya seal A) used as the positive finding of the high price. 
Then, there was a place which has melted into the culture-medium surface of the melon cult 
E. A colony of bacteria crowds too much and this happens. Although bacteria are increasing [ 
this ] in the melon cult E method about this sample, since a colony is not observed, it is 
thought that the erroneous decision was carried out to negativity. 

[0050]Next, two samples (drawing 8 N akaya seal B) from which this method became a low 
value compared with the melon cult E method were examined. Both the size distribution 
figures ( drawing 9 , drawing 11) after culture of both samples show the particle size 
distribution which spreads in the one where scattered-light emission time is longer. Since this 



particle size distribution is not looked at by the size distribution figures (drawing 10 , drawing 
12 ) before culture, it is the particle size distribution of the bacillus increased by culture. Then, 
these culture samples were investigated still in detail under the microscope. A bacillus 
chaining each and increasing was observed in these samples. When the strain was 
furthermore investigated, the bacillus shown by drawing 9 and drawing 10 was 
Enterococcuserogenes of streptococci, and the bacillus shown by drawing 1 1 and drawing 12 
was Pseudomonas of streptobacillus. 

[0051] As mentioned above, the cause by which the measurement result of the melon cult E 
method and this method was not in agreement is considered as follows. Streptobacillus and 
streptococci are increased standing in a row in a chain. However, flow cytometer detects the 
chain lump which two or more bacilli chained as one particle. Then, the flow cytometer 
cannot detect the chained increment actual to it accumulating and being alike, even if growth 
of the bacillus has taken place. 

[0052] Since streptobacillus and streptococci are the shape which stood in a row for a long 
time, scattered light intensity hardly changes, but according to the length of the bacillus 
which the emission time of the scattered light chained, it becomes long. Therefore, when 
scattered-light emission time supervises a long signal, growth of the streptobacillus and 
streptococci which are overlooked only with signal strength is detectable. If scattered-light 
emission time is the positivity in which streptobacillus or streptococci exist when the bacillus 
more than a predetermined number is detected to the field of 90 or more ch, specifically, it 
can judge. About the signal of the field, the increased microbial count can be presumed by 
multiplying by the coefficient made to correspond to the chained number of microorganism 
according to the length of scattered-light emission time. 

[0053]It turned out that this method has the melon cult E method which is a conventional 
method, and good correlation, and a good measurement result can moreover be provided in 
culture time substantially shorter than before from the above examining result. It is also 
possible to specify the kind of microorganism by the same operation as the above by making 
the kind of culture medium into a selectivity culture medium. Since culture time can be 
managed in a short time, it becomes possible to change a culture condition and to examine a 
microorganism in detail for a short time. 

[0054]The relation between vegetative form voice and size distribution figures was 
investigated about various kinds of microorganisms other than streptobacillus and 
streptococci. There is Staphylococcus as a bacillus which a bacillus serves as a group and is 
increased in addition to streptobacillus and streptococci. It cultivated like the above (1-1) by 
making two kinds of staphylococci into a sample, respectively, and flow cytometer detected 
the scattered light and the particle size distribution by a signal processor was measured. The 
size distribution figures are drawing 1 7 and drawing 18 . Unlike the aforementioned chain 
bacillus, particle size distribution shows the particle size extended long and slender to the one 
where scattered light intensity is larger. Staphylococci increases in number, while bacilli 
gather like a fringe by growth. Therefore, according to growth of a bacillus, the path of the 
group of a bacillus becomes large and scattered light intensity also becomes large. 
[0055]Even if the bacillus increased, the group investigated particle size distribution similarly 
about the Bacillus which is a bacillus not becoming. The size distribution figures are shown 
in drawing 1 5 and drawing 16 . Particle size distribution which spreads in the one where the 
intensity and emission time of a scattered-light signal are larger is not shown. Since bacilli 
are in a scattering state even if a bacillus increases, this shows that it appears at the place 
below constant value, without the intensity and emission time of a scattered-light signal 
changing. 

[0056]In flow cytometer, the above examination showed measuring lower than the number of 
growth actual about streptobacillus, streptococci, and Staphylococcus, in order to regard the 



group of a bacillus as one particle. Since vegetative form voice differed, particle size 
distribution differed among streptobacillus, streptococci, Staphylococcus, and a Bacillus, and 
based on the particle size distribution of the increased bacillus, it turned out that they can 
specify the kind of bacillus. Especially, since streptobacillus and streptococci are seldom 
different from a Bacillus with independent scattered light intensity, distinction of them is 
impossible only by measuring scattered light intensity. By measuring two parameters of the 
intensity of a scattered-light signal, and emission time, it becomes possible to distinguish 
Staphylococcus, streptococci, streptobacillus, and a Bacillus. Drawing 45 shows typically the 
difference in the particle size distribution by said four sorts of bacilli. 
[005 7] when a bacillus is detected [ scattered light intensity ] for the emission time of the 
scattered light to the field of 90 or more ch by 90 or less ch, for example as for more than a 
predetermined number, streptobacillus specifically exists - an alarm — appearance matter — 
things can be considered. When a bacillus is detected [ scattered light intensity ] for the 
emission time of the scattered light to the field of 80 or less ch by 50 or more ch as for more 
than a predetermined number, if Staphylococcus exists, it is possible to take out an alarm. 
Since particle size distribution is prolonged according to growth, streptobacillus and 
Staphylococcus can also supervise the shape of particle size distribution for a judgment only 
with the number of a field. 

[0058]Since particle size distribution changes with collective number of microorganism, 
about the signal of the field, it is also possible to presume the increased number of 
microorganism itself by multiplying by the coefficient made to correspond to the number of 
microorganism for which it gathered according to the intensity of the scattered light, or the 
size of emission time. Since particle size distribution was measured also about yeast-like 
fungi, the result is shown. Drawing 13 and drawing 14 show the size distribution figures of 
yeast-like fungi. Since a signal appears at the place where scattered light intensity exceeded 
250ch, the particle size has not appeared in this drawing. It is because the size of yeast-like 
fungi is as large as 3-5 micrometers, so scattered light intensity also becomes strong. 
[0059](2) Since the measurement result was analyzed with the signal processor concerning 
the example of a classification book embodiment of a microorganism and the microorganism 
was classified, explain a measurement result and an analysis result. The following bacteria 
were used as a candidate for culture. The following bacteria are bacteria detected in urine, 
and when using urine for a sample and conducting a bacteriological examination, they are 
bacteria used as a subject of examination. 
[0060] 

Bacillus (1) Escherichia coli. Bacillus (2) Pseudomonas aeruginosa. Staphylococcus (1) 
Staphylococous. aureus Staphylococcus (2) Staphylococcus epldermidis Streptococci (1) 
Entercococus faecalis Streptococci (2) Streptococous agalactlae. streptobacillus [ ] — 
Pseudomonas yeast-like-fungi Candida glabrata — the bacteria of these were cultivated like 
the above (1-1), flow cytometer detected the scattered light and the particle size distribution 
by a signal processor was measured. However, culture time experimented not as 4 hours but 
as 2 hours. Drawing 15 - 20 show the particle size distribution before culture of each bacteria, 
and after culture. As for Staphylococcus (1) and drawing 18 , a Bacillus (1) and drawing 16 
are [ drawing 15 / a Bacillus (2) and drawing 17 / streptococci (1) and drawing 20 of 
Staphylococcus (2) and drawing 19 1 the particle size distribution about streptococci (2). In 
each figure, (a) shows the particle size distribution before culture, and (b) shows the particle 
size distribution after culture. The particle size distribution of streptobacillus is as being 
shown in said drawing 1 1 and 12. The particle size distribution of yeast-like fungi is as being 
shown in said drawing 13 and 14. 

[0061]In each figure of said drawing 1 5 - 20, by comparing a figure (a) with a figure (b) 
shows in which field on size distribution figures bacteria are increasing. However, said 



change is unclear when there is no remarkable change. Then, as mentioned above, it asked for 
a changed part of the particle size distribution before and after culture for every division of 
size distribution figures, and analysis processing as which the rate of change displays the 
division of a prescribed range was performed. 

[0062]An analysis result is shown in drawing 21 - drawing 44 . An analysis result is the graph 
which classified by color and displayed 10% or less of division at the time of dividing the 
graph of said particle size distribution into the division of 256x256, deducing the particle 
number in each division, and making most particle numbers into 100% for every 
predetermined level. Drawing 21 , 22, and drawing 23 are analysis results which show the 
particle size distribution for its change before culture and after culture about a Bacillus (1), 
respectively. Drawing 24 , 25, and drawing 26 are analysis results which show the particle 
size distribution for its change before culture and after culture about a Bacillus (2), 
respectively. The scattered light intensity of a Bacillus (1) is in the range of 10 - 80ch in 
general. The scattered light intensity of a Bacillus (2) is in the range of 0 - 20ch. The 
emission time of the scattered light is the range of 40 - 90ch in general in a Bacillus (1), and 
is as short as the range of 30 - 70ch at a Bacillus (2). Although an a few difference is in the 
position of particle size distribution according to the kind of Bacillus, particle size 
distribution is settled without seldom spreading. That is, not becoming a group even if it 
increases a Bacillus is shown. It is shown that a Bacillus (2) is a small Bacillus with small 
particle diameter. 

[0063] Drawing 27 , and 28 and 29 are analysis results which show the particle size 
distribution for its change before culture and after culture about Staphylococcus (1), 
respectively. Drawing 30 , and 31 and 32 are analysis results which show the particle size 
distribution for its change before culture and after culture about Staphylococcus (2), 
respectively. Since the candidate for culture is Staphylococcus, it is crossing to the range with 
wide scattered light intensity of the increased bacillus. 

[0064]For example, in Staphylococcus (1), the scattered light intensity of the increased 
bacillus is mainly crossed to the range of 20 - 190ch. In Staphylococcus (2), the scattered 
light intensity of the increased bacillus is mainly crossed to the range of 0 - 160ch. However, 
the emission time of the scattered light is in the range of 40 - 90ch, and it is large as scattered 
light intensity becomes large. That is, it is shown that the bacillus is increasing not to a chain 
but to tufted. 

[0065] Drawing 33 , and 34 and 35 are analysis results which show the particle size 
distribution for its change before culture and after culture about streptococci (1), respectively. 
Drawing 36 , and 37 and 38 are analysis results which show the particle size distribution for 
its change before culture and after culture about streptococci (2), respectively. Since the 
candidates for culture are streptococci, the scattered light intensity of the increased bacillus 
has mainly been collected into the small range of 0 - 50ch. However, the emission time of the 
scattered light has spread irrespective of the size of scattered light intensity in the range of 30 
- 170ch in 40 - 220ch and streptococci (2) with streptococci (1). That is, it is shown that it is 
chained although the increased bacillus is a byway, and length is long. 
r00661 Drawing 39, and 40 and 41 are analysis results which show the particle size 
distribution for its change before culture and after culture about streptobacillus, respectively. 
Since the candidate for culture is streptobacillus, the scattered light intensity of the increased 
bacillus has mainly been collected into the small range of 30 - 60ch. However, the emission 
time of the scattered light has spread irrespective of the size of scattered light intensity in the 
range of 60 - 180ch. That is, a byway bacillus chaining and increasing is shown, each of 
streptococci and streptobacillus follows the chain degree of a bacillus — scattered-light 
emission time — **** — it hears — it becomes. However, since scattered light intensity is 
based on the path of each bacillus, since the path is larger than streptococci, also in scattered 



light intensity, the direction of streptobacillus becomes large. 
[0067] Drawing 42, and 43 and 44 are analysis results which show the particle size 
distribution for its change before culture and after culture about yeast-like fungi, respectively. 
Since the candidates for culture are yeast-like fungi, by a diagram, the scattered light intensity 
of the increased bacillus is near 240ch, but as for this, the large signal of 240 or more ch is 
included. Emission time is crossed to the range of 60 - 150ch. 

[0068]As mentioned above, the user can guess [ whether based on the analysis result of the 
bacillus increased by culture, the bacillus increased to any of five classifications, a Bacillus, 
Staphylococcus, streptococci, streptobacillus, and yeast-like fungi, corresponds, and ]. It is 
also possible to judge to any of said five classifications the increased bacillus corresponds 
based on an analysis result with the signal processor 10. For example, the section area on the 
particle size distribution belonging to each of said five classifications is appointed 
beforehand, and it is possible to express a classification result according to the signal number 
of each section area. Analyzing the peak position and distribution width of grading analysis, 
and classifying a bacillus is also considered. 

[0069] When a sample is urine, the most of the Bacillus and streptobacillus in urine is Gram 
negative, and, as for Staphylococcus and streptococci in urine, it is known that the most is a 
Gram positive. Therefore, it is possible to guess a classification of a bacillus based on the 
analysis result of said increased bacillus, and to presume to a Gram positive/negativity. 
[0070] 

[Effect of the Invention]By using this invention, using flow cytometer, a microorganism can 
be easily measured by short-time culture, the influence of impurity on a measurement result 
can be decreased, and exact measurement can be expected. From the emission time and signal 
strength of the scattered light which flow cytometer detects, the outline of a classification of a 
microorganism can be guessed and the time which an inspection takes can be shortened. 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to the method of cultivating the microorganism 
in which bacteria and other culture are possible, and measuring number of microorganism. 
Especially, also in the sample in which impurity other than a microorganism is contained, it is 
related with the microorganism measuring method which measures number of microorganism 
to high sensitivity by short-time culture. 
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PRIOR ART 



[Description of the Prior Art]Conventionally, general methods of cultivating a microorganism 
and measuring the number of microorganisms include an agar plate smear method. In this 
method, the smear of a constant rate of samples is carried out on the agar plate culture 
medium containing a moderate nutrient, and after cultivating until a colony becomes a size 
observable under a naked eye or a microscope, the produced colony count is measured. 
However, if this method is used, it must wait for a bacillus colony to grow to the grade which 
becomes observable under a naked eye or a microscope. Therefore, in order to guess the kind 
of bacillus to some extent, the incubation period of about 18 to 24 hours is usually required. 
Depending on a strain, incubation period also has a thing over long periods of time, such as 
24 hours or more, 48 hours or more, or January. 

[0003]The drug susceptibility testing for mycobacterium which investigates the validity of 
the identification inspection of the strain for specifying a microorganism depending on the 
kind of bacillus increased by culture or drugs may be needed. However, it is difficult to take 
time in said method, before these necessity becomes clear, and to inspect many samples 
efficiently. There is a method of using a liquid medium instead of the above-mentioned agar 
plate culture medium, and cultivating a sample. This method cultivates by mixing a constant 
rate of samples with the liquid medium containing a moderate nutrient, and measures 
turbidity with a naked eye, an absorbance altimeter, a spectrophotometer, etc. However, since 
sensitivity says a photometer but there is, it must wait for growth of a bacillus till the grade 
from which a nephelometry changes also in this method. [ no ] Therefore, like an agar plate 
smear method, the incubation period for how many days is required for measurement of 
number of microorganism, and there is the above-mentioned problem in it. 
[0004]The sample under culture is irradiated and the method of measuring number of 
microorganism from the change to the time of the scattered light and the transmitted light is 
indicated by JP,5-82901,A. Even if this method is a bacillus in which growth gestalten differ, 
it can search for number of microorganism correctly. However, in order to use the change of 
scattered-light data and the change of transmitted light data in the growth course of a bacillus 
for this method, the time which culture of a sample takes is not shortened. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]By using this invention, using flow cytometer, a microorganism can 
be easily measured by short-time culture, the influence of impurity on a measurement result 
can be decreased, and exact measurement can be expected. From the emission time and signal 
strength of the scattered light which flow cytometer detects, the outline of a classification of a 
microorganism can be guessed and the time which an inspection takes can be shortened. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Particle measuring devices, such as flow 
cytometer, are known as a device which, on the other hand, measures the particles of a 
minute size like a microorganism to high sensitivity. Since a particle measuring device 
measures the number of the particles in a sample one by one, high sensitivity measurement is 
possible for it. Therefore, if a particle measuring device is used, even if it does not carry out 
long term culture, the bacterial count in a sample is measurable. 

[0006]However, a particle measuring device will detect impurity, such as the particles of size 
about the same as a microorganism, for example, dust, and a sludge, as a microorganism. For 
this reason, the error by impurity will be included in the detection result of a particle 
measuring device. For example, when measuring bacteria by making urine into a sample, red 
corpuscles, leucocytes, epithelial cells, a pillar, a crystal, etc. which are the physical 
components in the urine, and its collapse thing will be detected as bacteria. 
[0007]Then, in order to identify impurity and a microorganism, a microorganism is dyed and 
the method of measuring the fluorescence shown from a microorganism is proposed. 
However, a dyeing degree changes with kinds of microorganism. Fluorescent dye and the 
processing condition which dye only the target microorganism must be set up for every 



sample. For this reason, measurement takes time and effort and it is unsuitable for analyzing 
a lot of samples. 

[0008]Otherwise, change of the impedance of the culture medium accompanying growth of a 
microorganism, change of PH of culture medium, the amount of consumption oxygen, or the 
amount of generating carbon dioxide is measured by making a microbial count into the 
method of detecting promptly, and the method of asking for a microbial count from 
correlation of these and a microbial count is studied these days. However, said measured 
value may change with causes other than the cultivated microorganism. Since the method of 
satisfying from the detection limit of a microorganism and a point of detecting accuracy 
cannot say, it is the method of using only by the specific condition lower. That is, the method 
of judging is not yet provided with the microorganism in a sample for a short time and and 
correctly as mentioned above. 

[0009]This invention is a thing in consideration of the above situations, and an object of this 
invention is to provide the method of measuring measurement of a microorganism with 
simply sufficient accuracy by short-time culture. 
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MEANS 



[Means for Solving the Problem]In order that the 1st invention of this application may solve 
the above-mentioned technical problem, it is a measuring method of a microorganism in a 
culture sample which added a sample of a measuring object to culture medium, The 1st 
measuring process that measures said culture sample after carrying out A; predetermined time 
culture processing using said flow cytometer, and acquires the 1 st particle size distribution of 
said culture sample from optical information of the scattered light detected, B; The 2nd 
measuring process that measures a culture sample before said culture processing using said 
flow cytometer, and acquires the 2nd particle size distribution of said culture sample from 
optical information of the scattered light detected, An analysis process which acquires 
particle size distribution of a microorganism cultivated in said culture sample from difference 
of the 1st particle size distribution of C; above, and the 2nd particle size distribution, and D; a 
microorganism measuring method including an output process which outputs particle size 
distribution of said obtained microorganism is provided. 

[001 l]By subtracting a measurement result before culture from a measurement result after 
culture, it can prevent measuring as a microorganism impurity contained in a sample. 
Impurity is a physical component in dust or a sample, for example. In said 1st invention, the 
2nd invention of this application measures emission time and intensity of a scattered-light 
signal which are detected using said flow cytometer, and provides a microorganism 
measuring method acquiring said 1st and 2nd particle size distribution. 



[00 12] Scattered light intensity gives information about a size of grain contained in a culture 
sample. Scattered-light emission time gives information about the length of grain contained 
in a culture sample. Therefore, vegetative form voice of increasing to a chain or increasing to 
tufted [ of a grape ] can be known by measuring change of intensity to emission time. The 3rd 
invention of this application by measuring emission time and intensity of a scattered-light 
signal which are detected using said flow cytometer in said 1st invention, Particle size 
distribution of said cultivated microorganism is acquired, vegetative form voice of said 
microorganism is presumed based on said particle size distribution, and a microorganism 
measuring method judging to any of a predetermined classification said microorganism 
belongs is provided. 

[001 3] When a bacillus whose length whose path is comparatively large and is not so long is 
increasing, Staphylococcus, Streptococci can be presumed when a bacillus with them is 
increasing. [ streptobacillus, a path still smaller than streptobacillus, and ] [ long when a 
bacillus with them is increasing ] [ a Bacillus, a comparatively small path, and ] [ long when a 
bacillus with short length whose path is comparatively small is increasing ] The 4th invention 
of this application acquires particle size distribution of said cultivated microorganism by 
measuring emission time and intensity of a scattered-light signal which are detected using 
said flow cytometer in said 1st invention, A microorganism measuring method judging to any 
vegetative form voice of said microorganism shall belong between Staphylococcus, 
streptococci, streptobacillus, or a Bacillus based on said particle size distribution is provided. 
[0014]It has the same operation effect as said 3rd invention. The 5th invention of this 
application provides a microorganism measuring method, wherein a measuring object sample 
is urine in said 1st invention. When making urine into a sample, a classification result of said 
microorganism to Gram negative / positive judgment is possible. 

[0015]The 6th invention of this application provides a microorganism measuring method 
characterized by measuring bacteria and/or yeast-like fiingi as a microorganism in said 1 st 
invention. The 7th invention of this application is used with flow cytometer which measures a 
particle size of a microorganism in a culture sample which added a measuring object sample 
to culture medium, and provides a microorganism measuring device provided with the 1st 
measuring means, the 2nd measuring means, an analysis means, and an output means. The 1st 
measuring means acquires the 1st particle size distribution of a culture sample after 
performing predetermined time culture processing from optical information of the scattered 
light detected by said flow cytometer. The 2nd measuring means acquires the 2nd particle 
size distribution of a culture sample before said culture processing from optical information 
of the scattered light detected by said flow cytometer. An analysis means acquires particle 
size distribution of a microorganism cultivated in said culture sample from difference of said 
1st particle size distribution and the 2nd particle size distribution. An output means outputs 
particle size distribution of said obtained microorganism. 

[0016]It has the same operation effect as said 1st invention. The 8th invention of this 
application is used with flow cytometer which measures a particle size of a microorganism in 
a culture sample which added a measuring object sample to culture medium, It is the 
recording medium which recorded an analysis program which analyzes a measurement result 
of said particle size and in which computer reading is possible, and a recording medium 
which recorded an analysis program for performing the following A - D stage and in which 
computer reading is possible is provided. 

A; from optical information of the scattered light detected by said flow cytometer. A stage of 
acquiring the 1 st particle size distribution of a culture sample after performing predetermined 
time culture processing, B; from optical information of the scattered light detected by said 
flow cytometer. A stage, D which acquire particle size distribution of a microorganism 
cultivated in said culture sample based on difference of a stage, the 1st particle size 



distribution of C; above, and the 2nd particle size distribution which acquire the 2nd particle 
size distribution of a culture sample before said culture processing; a stage which outputs 
particle size distribution of said obtained microorganism. 
[0017]It has the same operation effect as said 1st invention. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained concretely, giving the 
example of an embodiment. In this invention, by wrapping and passing a sample with sheath 
liquid, flow cytometer makes the thin sample flow by the hydrodynamics effect form, passes 
one particle in b sample at a time to a primary detecting element, and means the device which 
detects the scattered light which irradiates with c light and is emitted from particles, and 
fluorescence. As a light source, a semiconductor laser, argon laser, etc. can be used suitably. 
[0019]The culture medium refers to the liquid medium containing the moderate nutrient for 
cultivating a microorganism. If a microorganism kind is not specified, the culture medium 
which was suitable for the kind in the culture medium for bacterium when the microorganism 
kind was specified can be used selectively. Culture processing is processing for cultivating a 
microorganism, a culture sample is put into the humidistat of a predetermined temperature 
(for example, 30-37 **), and the processing which promotes culture of a microorganism is 
said. 

[0020]It is measuring the microorganism in the culture sample before culture processing is 
performed in the culture sample before culture processing as for measurement. Measuring, 
after saving a culture sample at low temperature which a microorganism does not increase 
also contains. 

Below the <example of a 1st embodiments explains this invention in full detail based on the 
example of an embodiment shown in a drawing. This invention is not limited by this. 
[0021] [Device] Drawing 1 is a lineblock diagram containing the primary detecting element of 
the flow cytometer of this invention, and a signal processor. The primary detecting element of 
flow cytometer has the sheath flow cell 1, the sample nozzle 2, the beam stopper 5, the 
collector lens 6, the dichroic filter 7, the photo-diode 8, and the photograph mull 9. 
[0022]The sheath flow cell 1 forms the sample flow 4 which wrapped the sample which 
flows from the sample nozzle 2 in sheath liquid, and was wrapped in sheath liquid. The 
particles 4 of sample flow can irradiate with the laser beam 3 from the laser source which is 
not illustrated. The beam stopper 5 intercepts the light which penetrates the sample flow 4 
directly. The collector lens 6 condenses the forward scattering light and the front fluorescence 
which the particles 4 emit. The dichroic filter 7 reflects forward scattering light. The photo- 
diode 8 detects the forward scattering light reflected by the dichroic filter 7. The detected 
forward scattering light is inputted into the signal processor 10 via amplifier. The photograph 
mull 9 detects the front fluorescence which passed the dichroic filter 7. The forward 
scattering light and the front fluorescence which were detected by the photo-diode 8 and the 
photograph mull 9 are inputted into the signal processor 10 via amplifier, respectively. 
[0023]The signal processor 10 concerning this invention receives the detecting signal 
outputted from the photo-diode 8, Change of the scattered light intensity (Fsc;Forwardscatter 
intensity) to the emission time (Fscw;Forward scatter pulse width) of forward scattering light 
is measured. The signal processor 1 0 creates and analyzes size distribution figures based on a 
forward scattering lightwave signal. The key map of a signal inputted into the signal 
processor 10 is shown in drawing 2 . Scattered light intensity is equivalent to the intensity, 
i.e., the pulse height, of an input signal. The emission time of the scattered light is equivalent 
to the pulse width of an input signal. 

[0024] Drawing 3 is a block diagram showing the functional constitution of the signal 
processor 10. The signal processor 10 is formed, for example in information terminals, such 
as PC (Personal Computer) and WS (Workstation), and outputs a processing result to the 



outputting part of an information terminal. The signal processor 10 is provided with the 
particle-size-distribution preparing part 101, the storage parts store 102, the treating part 103, 
and the output control part 104. 

[0025]The particle-size-distribution preparing part 101 receives the lightwave signal which 
flow cytometer detected, and creates the particle size distribution which makes a horizontal 
axis forward scattering photoluminescence time, and makes a vertical axis forward scattering 
photoluminescence intensity based on an input signal. An output is possible for the particle- 
size-distribution preparing part 101 to outputting parts, such as a display, via the output 
control part 104 in the size distribution figures showing the created particle size distribution. 
Drawing 6 mentioned later, drawing 7 , etc. are examples of the size distribution figures 
outputted by the particle-size-distribution preparing part 101. 

[0026]The storage parts store 102 memorizes the created size distribution figures about each 
of after culture and a front. The storage parts store 102 memorizes the analysis result of 
division data and size distribution figures which are created based on size distribution figures. 
Division data and an analysis result are mentioned later. The treating part 103 subdivides size 
distribution figures to a predetermined division, and asks for the data number (only 
henceforth division data) in each division. In other words, division data is a particle number 
contained in one division on size distribution figures. The treating part 103 asks for a changed 
part of the division data in the same division in the particle size distribution of the back 
before culture. Thereby, the error of measurement by measuring the impurity in a sample as a 
microorganism can be decreased. 

[0027]The error of measurement by impurity is explained. 1 micrometer or less of impurity 
of size about the same as the microorganism in culture medium also detects the detection by 
the forward scattering light intensity of flow cytometer. Many particles are detected also 
before culture processing (refer to drawing 6 mentioned later). Even if many particles are 
detected after culture processing, it cannot be judged whether it is the impurity which is 
mixing from the beginning whether it is the microorganism which it increased. Then, the 
particle size distribution before culture processing is subtracted from the particle size 
distribution after culture processing, and the particles which increased by culture processing, 
i.e., the cultivated microorganism, are detected. 

[0028]Based on a part for each division data or the change, the treating part 103 analyzes 
particle size distribution by a predetermined method, and outputs an analysis result to a 
display control part. For example, when a division with most changed parts is made into 
100%, the changed rate of each division data is searched for, and using the division below a 
predetermined rate as a display portion is mentioned. The treating part 103 sets the color 
according to the degree of change as each division, in order to display the degree of change of 
division data visually. The treating part 103 may set the color according to the size of 
division data as each division similarly about the particle size distribution of the back before 
culture. 

[0029]The output control part 104 outputs each division to outputting parts, such as a display 
and a printer, using the foreground color set up by the treating part 103. Drawing 21 
mentioned later - 28 are the display examples of the analysis result outputted by the output 
control part 104. About scattered light intensity, the horizontal axis of a vertical axis is the 
emission time of the scattered light. For example, drawing 21 shows about a Bacillus the 
analysis result of the particle size distribution of the microorganism which increased by the 
particle size distribution before culture, the particle size distribution after culture, and culture, 
respectively. 

[0030] [Flow of processing] Next, the flow of the analysis processing which the signal 
processor 10 performs is explained. Drawing 4 is a flow chart which shows an example of the 
flow of the analysis processing which the signal processor 10 performs. The following 



processings are started by inputting a detecting signal from flow cytometer. First, in Step SI, 
the treating part 103 performs predetermined initialization processing. Specifically, the 
treating part 103 is set to n= 1, x= 1, and y= 1. Here, n is a variable which shows a 
measurement count, x and y are variables which show the subdivided position of x shaft 
orientations of the division of size distribution figures, and y shaft orientations. 
[0031]In Step S2, the particle-size-distribution preparing part 101 receives a detecting signal 
from flow cytometer. In Step S3, the particle-size-distribution preparing part 101 asks for the 
luminescence intensity to the emission time of forward scattering light based on the received 
detecting signal, and creates particle size distribution. Furthermore, the particle-size- 
distribution preparing part 101 stores said created particle size distribution in the storage parts 
store 102. The particle-size-distribution preparing part 101 reads particle size distribution 
from the storage parts store 102 automatically, corresponding to the directions from a user, 
and an output is possible for it on a display etc. 

[0032]In step S4, the treating part 103 subdivides size distribution figures in the 
predetermined number of divisions. For example, it subdivides to the division (l<=x<=256, 
K=y<=256) of 256x256. In Step S5, the treating part 103 asks for the division data for every 
division about all the divisions, and stores it in a storage parts store. That is, the treating part 
103 asks for the particle number contained in each division on size distribution figures based 
on particle size distribution. 

[0033]In Step S6, the treating part 103 ************** s the measurement count n. In Step 
S7, the treating part 103 judges whether the measurement count n is 2. If it is judged as 
"Yes", in order to perform 2nd measurement, it will shift to Step S8. If it is judged as "No", it 
will shift to step S9 mentioned later. Since measurement of the particle size distribution 
culture before and after culture is completed, it is for searching for the number of 
microorganism which increased from the difference of both particle size distribution. 
[0034]In Step S8, the treating part 103 stands by that the predetermined time T passes. In 
order to change with samples, it is difficult to specify generally, but in the case of urine, this 
time is usually enough in about 4 hours, for example. In step S9 - Step SI 4, processing 
subdivided by said step S4 which asks for a changed part of division data and determines the 
number of increases of a bacillus for every division is performed. 

[0035]First, in step S9, the treating part 103 sets up the division of a processing object out of 
the division of a predetermined number. Usually, order is used with a processing object from 
a division (x= 1, y= 1). In Step S10, about the division of a processing object, the treating 
part 103 subtracts the division data before culture from the division data after culture, and 
asks for a changed part of division data. In Step SI 1, the treating part 103 judges whether a 
changed part of division data is less than a predetermined value. If it is judged as "Yes", it 
will shift to Step SI 2. If it is judged as "No", it will shift to Step S13 mentioned later. When a 
changed part of division data is too much small, it is for considering that there is no number 
of increases of a bacillus in consideration of an error of measurement etc. A predetermined 
value is usually defined experientially. 

[0036]In Step SI 2, the treating part 103 sets the number of increases of a bacillus as zero 
about the division data of a processing object. The treating part 103 matches a division and 
the number of increases of a bacillus, and stores them in the storage parts store 102. In Step 
SI 3, about the division of a processing object, since a changed part of division data is beyond 
a predetermined value, the treating part 103 is taken as = (the number of increases of a 
bacillus) (a changed part of division data). Like said step SI 2, the treating part 103 matches a 
division and the number of increases of a bacillus, and stores them in the storage parts store 
102. 

[0037]In Step SI 4, the treating part 103 judges whether it asked for the number of increases 
of the bacillus about all the divisions. If it is judged as "Yes", it will shift to Step SI 5. If it is 



judged as "No", it will return to step S9 and the number of increases of a bacillus will be 
determined about the following division. In Step SI 5 - Step S20, processing which displays 
the particle size distribution before and behind culture and the analysis result of a bacillus 
which increased in order is performed. Only the bacillus which did not need to display these [ 
all ], for example, increased may be displayed. It is also possible to display each analysis 
result according to the directions from a user. 

[0038]First 5 in Step SI 5, the treating part 103 determines whether to make which particle size 
distribution of before culture, after culture, or the bacillus that increased into analysis and a 
displaying object. In this example of an embodiment, it shall display before culture and after 
culture in order of the bacillus which increased. In Step SI 6, the treating part 103 searches for 
the rate of each division data when division data makes the division data of the division 
which is the maximum 100%. When it is the bacillus which the analytical object increased, 
the rate of the number of increases of the bacillus of each division when the number of 
increases of a bacillus makes 100% number of microorganism of the division which is the 
maximum is searched for. 

[0039]In Step SI 7, the treating part 103 determines the division below a rate predetermined 
in the number of increases of division data or a bacillus as a display portion. This is because 
it will become difficult to distinguish the characteristic of the bacillus which particle size 
distribution became hard to see, and was increased if all the divisions are made into a 
displaying object. Drawing 21 mentioned later - drawing 44 show the analysis result when 
the rate of the number of increases of division data or a bacillus uses 10% or less of portion 
as a display portion. 

[0040]In Step SI 8, the treating part 103 divides the rate of the number of increases of 
division data or a bacillus into the level defined beforehand, and sets up a different 
predetermined foreground color for every level about each division in a display portion. 
Drawing 21 mentioned later - drawing 44 are the examples of the analysis result displayed 
using a color different every five levels, 0 to 2%, 2 to 4%, 4 to 6%, 6 to 8%, and 8 to 10%. 
[0041]In Step SI 9, the output control part 104 outputs a display portion to an outputting part 
using the set-up foreground color. Thereby, the analysis result illustrated to drawing 21 - 28 
is displayed on an outputting part. In Step S20, the treating part 103 judges whether the 
analysis result was displayed about all after [ before culture ] culture or before after-culture- 
culture. Processing will be ended if it is judged as "Yes." If it is judged as "No", it will return 
to said step SI 5 again, and the analysis result which is not displayed will be displayed. 
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EXAMPLE 



[Example] — the measurement of the microorganism in a sample performed using the account 
flow cytometer of before and a signal processor is explained. 

(1) Urine was used as measurement (1-1) culture and the measurement sample of the number 
of microorganisms. The inspection of the bacteria in urine is widely conducted as a clinical 
laboratory test for diagnosis of urinary tract infection, such as cystitis and a **** nephritis. 
[0043] As bacterial broth in urine, the heart yne FIJON bouillon (product made from NISSUI) 
which is a liquid medium for bacterium was used, following handling explanation as 
directions for use — warming — it was used after carrying out high-pressure steam 
sterilization of what was dissolved. First, two test tubes into which 2 ml of culture medium 
was put were prepared. 1 OOmicro of urine specimens 1 were added and stirred in each test 
tube, and two culture samples were prepared. Without carrying out culture processing of one 
of a culture sample, the microbial count was measured with flow cytometer so that it might 
mention later. After putting one more culture sample into the homoiothermal machine and 
cultivating at 37 ** for 4 hours, the microbial count was similarly measured with flow 
cytometer. 

[0044]Measurement of the microbial count by a blow cytometer was performed as follows. 
Quantity of the sample analyzed with flow cytometer was set to 0.8microl. Flow cytometer 
detected forward scattering light, detection light was inputted into the signal processor 10, 
and the forward scattering light intensity to forward scattering photoluminescence time was 
measured. The measurement result of the 1st particle size distribution and the culture sample 
before culture processing was made into the 2nd particle size distribution for the 
measurement result of the culture sample by which culture processing was carried out, and 
the final particle size distribution of the culture sample was searched for in quest of the 
difference of the 1st particle size distribution and the 2nd particle size distribution. 
[0045] Drawing 6 and drawing 7 show the measurement result of the 1st and 2nd particle size 
distribution of a sample. A horizontal axis is the scattered-light emission time Fscw, and a 
vertical axis is the scattered light intensity Fsc. lOOch of the vertical axis of the particle size 
distribution shown in drawing 6 and drawing 7 is made into particle diameter, and is 
equivalent to about 1 micrometer. The particle size distribution of drawing 6 and drawing 7 
showed that no less than 25676 particles increased. It asked for the increased particle number 
from the difference of the data number (the number of plots in each particle size distribution) 
before and after culture. 

[0046](l-2) Comparison with the microbial biomass calculated from the accuracy comparison 
with the conventional measuring method, next the particle size distribution before and behind 
culture and the microbial biomass cultivated and measured using the conventional agar plate 
culture medium was performed. The sample was prepared and cultivated the same with 
having stated above (1-1), and particle size distribution was measured. It asked for the 
microbial count based on measurement (henceforth this method). 
[0047]The culture and measurement by the agar plate culture medium made into a 
comparison object were performed as follows. First, the melon cult E (product made from 
Orion Diagnostica) usually used by the microorganism test in urine was used as an agar plate 
culture medium. This culture medium comprises a CLED culture medium, MacConkey's 
medium, and an enterococcus culture medium. According to the operation manual, the smear 
of the urine was carried out to the culture-medium surface, and culture was performed at 37 
degrees for 24 hours. The judgment searched for the number of microorganism in urine for 
the density of the colony count visually as compared with the predetermined contrast table. 
[0048]40 samples were followed in said melon cult E method and this method. A 
measurement result is shown in drawing 8 . Drawing 8 shows the measurement result of the 
number of microorganism by the melon cult E method and this method. In the melon cult E 
method, more than bacterial count 10 5 /ml is judged to be a positivity (bacteriuria), and 



bacterial count 10 4 /ml is considered as the judgment suspension with positive doubt. Then, it 
compared with the measurement result of this method about 1 6 samples which became more 
than 10 4 individual / ml by the melon cult E method. The measurement result by this method 
showed the equivalent measurement result of more than 1 0 4 individual / ml also about which 
16 samples. The difference of the measured value was within the limits of a single figure. 
From this, it can be said that the good correlation of the melon cult E method and this method 
was shown. 

[0049]Next, while it was netative by the melon cult E method, by this method, it rechecked 
about the sample (drawing 8 N akaya seal A) used as the positive finding of the high price. 
Then, there was a place which has melted into the culture-medium surface of the melon cult 
E. A colony of bacteria crowds too much and this happens. Although bacteria are increasing [ 
this ] in the melon cult E method about this sample, since a colony is not observed, it is 
thought that the erroneous decision was carried out to negativity. 

[0050]Next, two samples ( drawing 8 N akaya seal B) from which this method became a low 
value compared with the melon cult E method were examined. Both the size distribution 
figures ( drawing 9, drawing 1 1) after culture of both samples show the particle size 
distribution which spreads in the one where scattered-light emission time is longer. Since this 
particle size distribution is not looked at by the size distribution figures (drawing 10 , drawing 
12) before culture, it is the particle size distribution of the bacillus increased by culture. Then, 
these culture samples were investigated still in detail under the microscope. A bacillus 
chaining each and increasing was observed in these samples. When the strain was 
furthermore investigated, the bacillus shown by drawing 9 and drawing 10 was 
Enterococcuserogenes of streptococci, and the bacillus shown by drawing 1 1 and drawing 12 
was Pseudomonas of streptobacillus. 

[0051] As mentioned above, the cause by which the measurement result of the melon cult E 
method and this method was not in agreement is considered as follows. Streptobacillus and 
streptococci are increased standing in a row in a chain. However, flow cytometer detects the 
chain lump which two or more bacilli chained as one particle. Then, the flow cytometer 
cannot detect the chained increment actual to it accumulating and being alike, even if growth 
of the bacillus has taken place. 

[0052] Since streptobacillus and streptococci are the shape which stood in a row for a long 
time, scattered light intensity hardly changes, but according to the length of the bacillus 
which the emission time of the scattered light chained, it becomes long. Therefore, when 
scattered-light emission time supervises a long signal, growth of the streptobacillus and 
streptococci which are overlooked only with signal strength is detectable. If scattered-light 
emission time is the positivity in which streptobacillus or streptococci exist when the bacillus 
more than a predetermined number is detected to the field of 90 or more ch, specifically, it 
can judge. About the signal of the field, the increased microbial count can be presumed by 
multiplying by the coefficient made to correspond to the chained number of microorganism 
according to the length of scattered-light emission time. 

[0053]It turned out that this method has the melon cult E method which is a conventional 
method, and good correlation, and a good measurement result can moreover be provided in 
culture time substantially shorter than before from the above examining result. It is also 
possible to specify the kind of microorganism by the same operation as the above by making 
the kind of culture medium into a selectivity culture medium. Since culture time can be 
managed in a short time, it becomes possible to change a culture condition and to examine a 
microorganism in detail for a short time. 

[0054] Relation between vegetative form voice and size distribution figures was investigated 
about various kinds of microorganisms other than streptobacillus and streptococci. There is 
Staphylococcus as a bacillus which a bacillus serves as a group and is increased in addition to 



streptobacillus and streptococci. It cultivated like the above (1-1) by making two kinds of 
staphylococci into a sample, respectively, and flow cytometer detected the scattered light and 
particle size distribution by a signal processor was measured. The size distribution figures are 
drawing 17 and drawing 18 . Unlike the aforementioned chain bacillus, particle size 
distribution shows a particle size extended long and slender to the one where scattered light 
intensity is larger. Staphylococci increases in number, while bacilli gather like a fringe by 
growth. Therefore, according to growth of a bacillus, a path of a group of a bacillus becomes 
large and scattered light intensity also becomes large. 

[0055]Even if a bacillus increased, a group investigated particle size distribution similarly 
about a Bacillus which is a bacillus not becoming. The size distribution figures are shown in 
drawing 15 and drawing 16 . Particle size distribution which spreads in the one where 
intensity and emission time of a scattered-light signal are larger is not shown. Since bacilli 
are in a scattering state even if a bacillus increases, this shows that it appears at a place below 
constant value, without intensity and emission time of a scattered-light signal changing. 
[0056]In flow cytometer, the above examination showed measuring lower than the number of 
growth actual about streptobacillus, streptococci, and Staphylococcus, in order to regard the 
group of a bacillus as one particle. Since vegetative form voice differed, particle size 
distribution differed among streptobacillus, streptococci, Staphylococcus, and a Bacillus, and 
based on the particle size distribution of the increased bacillus, it turned out that they can 
specify the kind of bacillus. Especially, since streptobacillus and streptococci are seldom 
different from a Bacillus with independent scattered light intensity, distinction of them is 
impossible only by measuring scattered light intensity. By measuring two parameters of the 
intensity of a scattered-light signal, and emission time, it becomes possible to distinguish 
Staphylococcus, streptococci, streptobacillus, and a Bacillus. Drawing 45 shows typically the 
difference in the particle size distribution by said four sorts of bacilli. 
[0057]when a bacillus is detected [ scattered light intensity ] for the emission time of the 
scattered light to the field of 90 or more ch by 90 or less ch, for example as for more than a 
predetermined number, streptobacillus specifically exists — an alarm — appearance matter » 
things can be considered. When a bacillus is detected [ scattered light intensity ] for the 
emission time of the scattered light to the field of 80 or less ch by 50 or more ch as for more 
than a predetermined number, if Staphylococcus exists, it is possible to take out an alarm. 
Since particle size distribution is prolonged according to growth, streptobacillus and 
Staphylococcus can also supervise the shape of particle size distribution for a judgment only 
with the number of a field. 

[0058]Since particle size distribution changes with collective number of microorganism, 
about the signal of the field, it is also possible to presume the increased number of 
microorganism itself by multiplying by the coefficient made to correspond to the number of 
microorganism for which it gathered according to the intensity of the scattered light, or the 
size of emission time. Since particle size distribution was measured also about yeast-like 
fungi, the result is shown. Drawing 13 and drawing 14 show the size distribution figures of 
yeast-like fungi. Since a signal appears at the place where scattered light intensity exceeded 
250ch, the particle size has not appeared in this drawing. It is because the size of yeast-like 
fungi is as large as 3-5 micrometers, so scattered light intensity also becomes strong. 
[0059](2) Since the measurement result was analyzed with the signal processor concerning 
the example of a classification book embodiment of a microorganism and the microorganism 
was classified, explain a measurement result and an analysis result. The following bacteria 
were used as a candidate for culture. The following bacteria are bacteria detected in urine. 
When using urine for a sample and conducting a bacteriological examination, they are the 
bacteria used as a subject of examination. 



[0060] 

Bacillus (1) Escherichia coli. Bacillus (2) Pseudomonas aeruginosa. Staphylococcus (1) 
Staphylococcus, aureus Staphylococcus (2) Staphylococcus epldermidis Streptococci (1) 
Entercococus faecalis Streptococci (2) Streptococous agalactlae. streptobacillus [ ] 
Pseudomonas yeast-like-fungi Candida glabrata ~ bacteria of these were cultivated like the 
above (1-1), flow cytometer detected the scattered light and particle size distribution by a 
signal processor was measured. However, culture time experimented not as 4 hours but as 2 
hours. Drawing 15 - 20 show particle size distribution before culture of each bacteria, and 
after culture. As for Staphylococcus (1) and drawing 18 , a Bacillus (1) and drawing 16 are [ 
drawing 15 / a Bacillus (2) and drawing 17/ streptococci (1) and drawing 20 of 
Staphylococcus (2) and drawing 19 ] the particle size distribution about streptococci (2). In 
each figure, (a) shows particle size distribution before culture, and (b) shows particle size 
distribution after culture. Particle size distribution of streptobacillus is as being shown in said 
drawing 1 1 and 12. Particle size distribution of yeast-like fungi is as being shown in said 
drawing 13 and 14. 

[0061]In each figure of said drawing 1 5 - 20, by comparing a figure (a) with a figure (b) 
shows in which field on size distribution figures bacteria are increasing. However, said 
change is unclear when there is no remarkable change. Then, as mentioned above, it asked for 
a changed part of the particle size distribution before and after culture for every division of 
size distribution figures, and analysis processing as which the rate of change displays the 
division of a prescribed range was performed. 

[0062]An analysis result is shown in drawing 21 - drawing 44 . An analysis result is the graph 
which classified by color and displayed 10% or less of division at the time of dividing the 
graph of said particle size distribution into the division of 256x256, deducing the particle 
number in each division, and making most particle numbers into 100% for every 
predetermined level. Drawing 21 , 22, and drawing 23 are analysis results which show the 
particle size distribution for its change before culture and after culture about a Bacillus (1), 
respectively. Drawing 24 , 25, and drawing 26 are analysis results which show the particle 
size distribution for its change before culture and after culture about a Bacillus (2), 
respectively. The scattered light intensity of a Bacillus (1) is in the range of 10 - 80ch in 
general. The scattered light intensity of a Bacillus (2) is in the range of 0 - 20ch. The 
emission time of the scattered light is the range of 40 - 90ch in general in a Bacillus (1). 
It is as short as the range of 30 - 70ch at a Bacillus (2). 

Although an a few difference is in the position of particle size distribution according to the 
kind of Bacillus, particle size distribution is settled without seldom spreading. That is, not 
becoming a group even if it increases a Bacillus is shown. It is shown that a Bacillus (2) is a 
small Bacillus with small particle diameter. 

[00631 Drawing 27 , and 28 and 29 are analysis results which show particle size distribution 
for its change before culture and after culture about Staphylococcus (1), respectively. 
Drawing 30 , and 31 and 32 are analysis results which show particle size distribution for its 
change before culture and after culture about Staphylococcus (2), respectively. Since a 
candidate for culture is Staphylococcus, it is crossing to a range with wide scattered light 
intensity of an increased bacillus. 

[0064]For example, in Staphylococcus (1), scattered light intensity of an increased bacillus is 
mainly crossed to the range of 20 - 190ch. In Staphylococcus (2), scattered light intensity of 
an increased bacillus is mainly crossed to the range of 0 - 160ch. However, emission time of 
the scattered light is in the range of 40 - 90ch, and it is large as scattered light intensity 
becomes large. That is, it is shown that a bacillus is increasing not to a chain but to tufted. 
[0065] Drawing 33 , and 34 and 35 are analysis results which show particle size distribution 
for its change before culture and after culture about streptococci (1), respectively. Drawing 



36 , and 37 and 38 are analysis results which show particle size distribution for its change 
before culture and after culture about streptococci (2), respectively. Since candidates for 
culture are streptococci, scattered light intensity of an increased bacillus has mainly been 
collected into the small range of 0 - 50ch. However, emission time of the scattered light has 
spread irrespective of a size of scattered light intensity in the range of 30 - 170ch in 40 - 
220ch and streptococci (2) with streptococci (1). That is, it is shown that it is chained 
although an increased bacillus is a byway, and length is long. 
[0066] Drawing 39 , and 40 and 41 are analysis results which show the particle size 
distribution for its change before culture and after culture about streptobacillus, respectively. 
Since the candidate for culture is streptobacillus, the scattered light intensity of the increased 
bacillus has mainly been collected into the small range of 30 - 60ch. However, the emission 
time of the scattered light has spread irrespective of the size of scattered light intensity in the 
range of 60 - 180ch. That is, a byway bacillus chaining and increasing is shown, each of 
streptococci and streptobacillus follows the chain degree of a bacillus ~ scattered-light 
emission time --**** — it hears — it becomes. However, since scattered light intensity is 
based on the path of each bacillus, since the path is larger than streptococci, also in scattered 
light intensity, the direction of streptobacillus becomes large. 
[0067] Drawing 42 , and 43 and 44 are analysis results which show the particle size 
distribution for its change before culture and after culture about yeast-like fungi, respectively. 
Since the candidates for culture are yeast-like fungi, by a diagram, the scattered light intensity 
of the increased bacillus is near 240ch, but as for this, the large signal of 240 or more ch is 
included. Emission time is crossed to the range of 60 - 150ch. 

[0068] As mentioned above, the user can guess [ whether based on the analysis result of the 
bacillus increased by culture, the bacillus increased to any of five classifications, a Bacillus, 
Staphylococcus, streptococci, streptobacillus, and yeast-like fungi, corresponds, and ]. It is 
also possible to judge to any of said five classifications the increased bacillus corresponds 
based on an analysis result with the signal processor 10. For example, the section area on the 
particle size distribution belonging to each of said five classifications is appointed 
beforehand, and it is possible to express a classification result according to the signal number 
of each section area. Analyzing the peak position and distribution width of grading analysis, 
and classifying a bacillus is also considered. 

[0069] When a sample is urine, the most of the Bacillus and streptobacillus in urine is Gram 
negative, and, as for Staphylococcus and streptococci in urine, it is known that the most is a 
Gram positive. Therefore, it is possible to guess a classification of a bacillus based on the 
analysis result of said increased bacillus, and to presume to a Gram positive/negativity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The explanatory view showing the composition of the primary detecting element 
of flow cytometer. 

[Drawing 21 The signal-description figure inputted into flow cytometer. 
[Drawing 31 The block diagram showing the functional constitution of a signal processor. 
[Drawing 41 The flow chart which shows the flow of the analysis processing which a signal 
processor performs (first half). 

[Drawing 51 The flow chart which shows the flow of the analysis processing which a signal 
processor performs (second half). 

fPrawing 61 Size distribution figures after culture processing (urine). 
[Drawing 71 Size distribution figures before sample culture processing of drawing 3 . 
[Drawing 81 The measurement result of the melon cult E method and this method. 
[Drawing 91 Size distribution figures after culture processing of streptococci. 
[Drawing 101 Size distribution figures before culture processing of the streptococci of 
drawing 6 . 

[Drawing 1 11 Size distribution figures after culture processing of streptobacillus. 
[Drawing 12] Size distribution figures before culture processing of the streptobacillus of 
drawing 1 1 . 

[Drawing 131 Size distribution figures after culture processing of yeast-like fungi. 
[Drawing 141 Size distribution figures before culture processing of the yeast-like fungi of 
drawing 10 . 

[Drawing 151 (a) Particle size distribution of the Bacillus (1) before culture 

(b) Particle size distribution of the Bacillus (1) after culture 

[Drawing 161 (a) Particle size distribution of the Bacillus (2) before culture 

(b) Particle size distribution of the Bacillus (2) after culture 

[Drawing 171 (a) Particle size distribution of Staphylococcus (1) before culture 

(b) Particle size distribution of Staphylococcus (1) after culture 

[Drawing 181 (a) Particle size distribution of Staphylococcus (2) before culture 

(b) Particle size distribution of Staphylococcus (2) after culture 

[Drawing 191 (a) Particle size distribution of the streptococci (1) before culture 

(b) Particle size distribution of the streptococci (1) after culture 

[Drawing 201 (a) Particle size distribution of the streptococci (2) before culture 

(b) Particle size distribution of the streptococci (3) after culture 

[Drawing 211 The analysis result of the particle size distribution of a Bacillus (1) (before 
culture). 

[Drawing 221 The analysis result of the particle size distribution of a Bacillus (1) (after 
culture). 

[Drawing 231 The analysis result of the particle size distribution of a Bacillus (1) (before 
after-culture -). 

[Drawing 241 The analysis result of the particle size distribution of a Bacillus (2) (before 
culture). 

[Drawing 251 The analysis result of the particle size distribution of a Bacillus (2) (after 
culture). 

[Drawing 261 The analysis result of the particle size distribution of a Bacillus (2) (before 
after-culture -). 

[Drawing 271 The analysis result of the particle size distribution of Staphylococcus (1) (before 
culture). 

[Drawing 281 The analysis result of the particle size distribution of Staphylococcus (1) (after 
culture). 



[Drawing 291 The analysis result of the particle size distribution of Staphylococcus (1) (before 
after-culture -). 

[Drawing 301 The analysis result of the particle size distribution of Staphylococcus (2) (before 
culture). 

[Drawing 3 11 The analysis result of the particle size distribution of Staphylococcus (2) (after 
culture). 

[Drawing 321 The analysis result of the particle size distribution of Staphylococcus (2) (before 
after-culture -). 

[Drawing 331 The analysis result of the particle size distribution of streptococci (1) (before 
culture). 

[Drawing 3 41 The analysis result of the particle size distribution of streptococci (1) (after 
culture). 

[Drawing 351 The analysis result of the particle size distribution of streptococci (1) (before 
after-culture -). 

[Drawing 361 The analysis result of the particle size distribution of streptococci (2) (before 
culture). 

[Drawing 371 The analysis result of the particle size distribution of streptococci (2) (after 
culture). 

[Drawing 381 The analysis result of the particle size distribution of streptococci (2) (before 
after-culture -). 

[Drawing 391 The analysis result of the particle size distribution of streptobacillus (before 
culture). 

[Drawing 401 The analysis result of the particle size distribution of streptobacillus (after 
culture). 

[Drawing 411 The analysis result of the particle size distribution of streptobacillus (before 
after-culture -). 

[Drawing 421 The analysis result of the particle size distribution of yeast-like fungi (before 
culture). 

[Drawing 431 The analysis result of the particle size distribution of yeast-like fungi (after 
culture). 

rDrawing 441 The analysis result of the particle size distribution of yeast-like fungi (before 
after-culture -). 

[Drawing 451 The mimetic diagram showing the difference in the particle size distribution by 
the strain of Staphylococcus, streptococci, streptobacillus, and a Bacillus. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A measuring method of a microorganism in a culture sample which added a sample 
of a measuring object to culture medium characterized by comprising the following. 
The 1 st measuring process that measures said culture sample after carrying out predetermined 
time culture processing using said flow cytometer, and acquires the 1st particle size 
distribution of said culture sample from optical information of the scattered light detected. 
The 2nd measuring process that measures a culture sample before said culture processing 
using said flow cytometer, and acquires the 2nd particle size distribution of said culture 
sample from optical information of the scattered light detected. 

An analysis process which acquires particle size distribution of a microorganism cultivated in 
said culture sample from difference of said 1st particle size distribution and the 2nd particle 
size distribution. 

An output process which outputs particle size distribution of said obtained microorganism. 

[Claim 2]The microorganism measuring method according to claim 1 which measures 
emission time and intensity of a scattered-light signal which are detected using said flow 
cytometer, and is characterized by acquiring said 1st and 2nd particle size distribution. 
[Claim 3]Particle size distribution of said cultivated microorganism is acquired by measuring 
emission time and intensity of a scattered-light signal which are detected using said flow 
cytometer, The microorganism measuring method according to claim 1 which presumes 
vegetative form voice of said microorganism based on said particle size distribution, and is 
characterized by judging to any of a predetermined classification said microorganism 
belongs. 

[Claim 4]Particle size distribution of said cultivated microorganism is acquired by measuring 
emission time and intensity of a scattered-light signal which are detected using said flow 
cytometer, The microorganism measuring method according to claim 1 judging to any 
vegetative form voice of said microorganism shall belong between Staphylococcus, 
streptococci, streptobacillus, or a Bacillus based on said particle size distribution. 
[Claim 5]The microorganism measuring method according to claim 1, wherein a measuring 
object sample is urine. 

[Claim 6]The microorganism measuring method according to claim 1 characterized by 
measuring bacteria and/or yeast-like fungi as a microorganism. 
[Claim 7]A microorganism measuring device comprising: 

The 1 st measuring means that acquires the 1 st particle size distribution of a culture sample 
after performing predetermined time culture processing from optical information of the 
scattered light which is used with flow cytometer which measures a particle size of a 
microorganism in a culture sample which added a measuring object sample to culture 
medium, and is detected by said flow cytometer. 



The 2nd measuring means that acquires the 2nd particle size distribution of a culture sample 
before said culture processing from optical information of the scattered light detected by said 
flow cytometer. 

An analysis means to acquire particle size distribution of a microorganism cultivated in said 
culture sample from difference of said 1 st particle size distribution and the 2nd particle size 
distribution. 

An output means which outputs particle size distribution of said obtained microorganism. 

[Claim 8]It is used with flow cytometer which measures a particle size of a microorganism in 
a culture sample which added a measuring object sample to culture medium, It is the 
recording medium which recorded an analysis program which analyzes a measurement result 
of said particle size and in which computer reading is possible, A; A stage of acquiring the 
1 st particle size distribution of a culture sample after performing predetermined time culture 
processing from optical information of the scattered light detected by said flow cytometer, B; 
A stage of acquiring the 2nd particle size distribution of a culture sample before said culture 
processing from optical information of the scattered light detected by said flow cytometer, A 
stage of acquiring particle size distribution of a microorganism cultivated in said culture 
sample based on difference of the 1st particle size distribution of C; above, and the 2nd 
particle size distribution, and D; a recording medium which recorded an analysis program for 
performing a stage which outputs particle size distribution of said obtained microorganism 
and in which computer reading is possible. 
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